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INTRODUCTORY. 


Washington,  February  18, 1874. 

Sm :  I  have  the  honor  to  transmit  herewith  my  report  on  mines  and 
mining  in  the  States  and  Territories,  California,  l^evada,  Idaho,  Mon- 
tana, Oregon,  Utah,  Colorado,  New  Mexico,  Arizona,  and  Alaska,  to- 
gether with  snch  observations,  comparisons,  and  suggestions  as  may 
serve  to  indicate  the  condition  of  the  arts  of  mining  and  metallurgy  in 
that  x>ortion  of  the  country,  and  also  to  contribute  to  the  progress  and 
improvement  of  those  arts.  Some  criticisms  are  also  offered  with  re- 
spect to  the  general  mining  law. 

This  report  is  the  sixth  I  have  had  the  honor  to  prepare  for  the  Gov- 
ernment. Including  the  two  reports  of  Hon.  J.  Boss  Browne,  my  pred- 
ecessor, the  series  on  mining  statistics  now  comprises  eight  volumes, 
and  I  deem  it  not  uninteresting  or  out  of  place  to  briefly  review,  on  this 
occasion,  the  work  which  has  been  performed  in  the  preparation  of  these 
volumes,  and  the  nature  of  the  contributions  which  they  have  made  to 
the  progress  of  the  mining  industry. 

Mr.  Browne's  reports,  having  to  deal  with  an  entirely  new  and  almost 
untrodden  field,  were  naturally  occupied  with  the  rough  survey  of  the 
resources  and  industry  of  the  vast  area  described.  No  special  place 
could  be  given  so  early  in  the  work  to  discussions  or  suggestions  cal- 
culated to  increase  the  economy  and  productiveness  of  this  industry 
by  disseminating  correct  views  and  means  of  comparison  among  the 
mining  communities. 

Upon  assuming  the  position  of  Commissioner,  I  was  impressed  with 
the  importance  of  such  a  feature  in  future  reports ;  and  accordingly  I 
adopted^  at  the  outset,  a  plan  which  I  have  since  continued  through  six 
volumes,  dividing  each  report  into  sections  or  parts,  one  of  which  wa^ 
devoted  to  the  condition  of  the  mining  industry,  comprising  the  descrip- 
tion of  new  or  previously  undescribed  districts,  and  of  new  discoveries 
and  current  progress  in  old  districts.  In  this  part  of  the  report  much 
pains  have  been  taken  to  avoid  unnecessary  repetition  5  hence  every  report 
contains  numerous  references  to  foregoing  ones,  and  the  whole  series 
presents  a  reasonably  complete  exhibit  of  the  mining  districts  of  the 
West,  the  nature  of  their  mineral  deposits,  and  the  progress  of  their 
development 

The  other  parts  of  my  annual  report  have  been  devoted  to  the  pre- 
sentation of  such  valuable  information  as  my  own  professional  knowl- 
edge and  labors,  together  with  the  co-operation  of  numerous  public- 
spirited  citizens  and  of  my  assistants,  correspondents,  and  profes- 
sional colleagues  could  furnish.    It  will  be  seen  by  review  of  the  suc- 

5 


6  INTRODUCTOKY. 

cessive  volumes  that  diflferent  topics  have  been  brought  forward,  from 
time  to  time,  iu  the  order,  not  so  much  of  their  technical  relations  to 
each  other,  as  of  their  special  timeliuess  or  importance  to  the  country  in 
each  year. 

Thus,  in  my  first  report,  rendered  in  1869, 1  discussed  at  length  the  re- 
lations of  governments  to  mining,  particularly  with  respect  to  the  two  great 
departments  of  mining  law  and  mining  education.  The  principles  thus 
laid  down  have  been,  I  venture  to  believe,  not  without  influence  npon 
the  legislation  of  later  yealrs,  and  upon  the  remarkable  development  ot 
schools  for  instruction  iu  mining  and  metallurgy  which  those  years  have 
witnessed.  These  topics  have  been  alluded  to  in  subsequent  reports  as 
occasion  has  seemed  to  require. 

In  my  second  annual  report,  rendered  in  1870, 1  presented,  after  the 
usual  review  of  the  mining  districts,  a  treatise  on  mineral  deposits  calcu- 
lated to  expose  and  refute  numerous  popular  errors  upon  the  subject 
which  have  seriously  interfered  with  rational  mining.  In  the  same 
volume  was  given  an  extensive  treatise  on  the  mechanical  api>liances<rf 
mining  which  has  become  widely  known,  and  has  been  published  in  a 
separate  edition.  Under  the  head  of  "  Metallurgical  Processes  "  I  de- 
scribed, in  che  same  year,  two  important  novelties,  the  Stetefeldt  fur- 
nace and  the  Bnickner  cylinder,  and  initiated  a  discussion  concerning 
the  proper  construction  of  stamp  batteries,  and  the  speed  and  weight  of 
stamps,  which  has  borne  fruit  in  marked  improvement  throughout  the 
country. 

In  my  third  annual  report,  rendered  in  1871,  the  stamp-mill  {m)cess 
of  Colorado  was  thoroughly  discussed,  and  suggestions  of  improvement 
were  made  which  practice  has  since  demonstrated  to  have  been  judicioas. 
The  essay  on  the  Washoe  process,  by  Professor  Hague,  first  published 
5 lithe  third  volume  of  the  Report  of  the  Exploration  of  the  Fortieth 
Parallel,  was  republished,  for  wider  popular  circulation,  iu  this  volume 
of  m}'  reports,  with  numerous  annotations  of  my  own.  The  subject  of 
chlorinatiou  was  also  discussed,  and  the  extensive,  complicated,  and 
difficult  topic  of  smelting  silver  ores  was  entered  npon. 

The  smelting  industry  of  the  West  having  increased  with  marked  ra- 
pidity, I  devote(|  a  large  part  of  my  fourth  annual  report  to  subjects  con- 
nected with  it,  giving  details  of  practice  and  drawings  of  apparatus, 
and  at  the  same  time  describing  an  important  variation  of  the  Washoe 
process,  by  means  of  which  rebellious  ores  could  be  treated  without 
roasting,  by  amalgamation  in  pans,  with  the  aid  of  chemicals.  Descrip- 
tions of  practice  in  Mexico  and  South  America  were  also  introduced  for 
XJurposes  of  comparison. 

The  rapid  consumption  of  charcoal,  occasioned  by  the  new  industry 
in  all  the  western  districts,  brought  into  prominence  a  most  important 
question,  namely,  that  of  the  metallurgical  value  of  the  lignites  of  the 
Bocky  Mountains,  and  to  this  point  much  attention  was  given,  and 
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maeh  practical  informatioa  was  collected  and  made  pablic  through  my 
iep<Nrt8  of  1872  and  1873. 

In  my  fifth  annnal  report,  rendered  in  1873,  the  stamp-mill  process, 
as  it  exists  in  O^fornia  in  its  greatest  perfection,  was  thoroughly  de- 
scribed, with  working-drawings  so  complete  as  to  be  suitable  for  use  by 
the  miners  of  less  favored  districts.  In  the  same  volume  the  important 
subjects  of  economy  in  smelting  and  of  the  calorific  value  of  the  west- 
em  lignites  received  further  treatment.  A  new  topic  wad  introduced  by 
the  thorough  description,  never  before  given,  I  believe,  with  such  fhll- 
ness  and  accuracy,  of  the  American  process  of  hydraulic  mining,  to 
which  account  a  discussion  of  the  Pliocene  rivers  of  California,  the 
sources  of  hydraulic  deposits,  constituted  an  appropriate  introduction. 
This  report  contained  also  a  chapter  on  the  dressing  of  ores,  a  subject 
whicli  every  year  brings  into  greater  prominence  in  this  country,  as  the 
amount  of  tailings  and  low-grade  ores,  accumulated  in  our  mining  dis- 
tricts, grows  larger,  and  the  truth  impresses  itself  more  clearly  upon 
our  mining  communities  that  the  successful  treatment  of  these  classes 
of  material  is  the  only  permanent  basis  for  an  extensive  mining  industry. 
The  rex>ort  of  1873  contained,  also,  numerous  drawings  of  mining  ma- 
chinery, intended  to  illustrate  the  latest  patterns  which  experience  has 
led  the  manufactories  of  the  Pacific  coast  to  adopt.  It  was,  moreover, 
accompanied  with  a  copy  of  an  excellent  geological  map  of  the  United 
States,  universally  acknowledged  to  be  the  most  convenient  and  trust- 
worthy yet  published. 

It  should  be  added,  as  a  feature  of  no  small  importance  to  the  useful- 
ness of  these  volumes,  that  each  one  of  them  is  provided  with  a  triple 
alphabetical  index  of  mines,  mining  districts,  and  subjects,  so  that  the 
mfinrmation  they  contain  can  be  instantaneously  referred  to  when  it  is 
needed. 

In  accordance  with  the  plan  I  have  described,  the  report  which  1  now 
have  the  honor  to  present  contains  the  usual  survey  of  the  condition  of 
mining  industry  in  the  several  States  and  Territories,  and,  following  this, 
a  series  of  chapters  upon  subjects  of  vital  impor^nce  to  this  industry  in 
its  present  stage.  The  chapter  on  the  mining  and  metallurgy  of  quick- 
rilver  treats  of  a  topic  which  has  never  before  been  discussed  at  length 
in  these  reports,  though  its  importance  would  have  justified  its  intro- 
duction at  any  time.  At  the  present  time,  however,  it  is  more  than 
usually  interesting  to  the  miners  of  California,  since  the  falling  off  iu 
the  quicksilver  production  of  the  leading  mines  has  led  to  extraordinary 
activity  in  the  exploration  and  development  of  our  numerous  quicksilver 
deiK)sits. 

The  immensely  important  subject  of  smelting  receives,  iu  the  present 
volume,  firesh  and  extensive  treatment.  It  has  been  my  purpose  to  col- 
lect, so  far  as  practicable,  the  records  of  American  practice,  and  to  place 
them  side  by  side  with  the  working  results  of  the  best  foreign  estalilish- 
ments.    This  object  has  been,  in  the  present  and  two  preceding  reports, 
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measarably  accomplished ;  and,  I  believe,  the  result  will  be  a  great  im- 
provement  in  the  direction  of  economy  and  prodactiveness  at  American 
metallargical  works,  and,  consequently,  a  great  saving  to  the  country, 
as  well  as  to  individual  owners,  of  wealth  which  is  now,  by  careless- 
ness or  ignorance,  irreparably  wasted. 

The  only  important  contribution  to  mine-engineering,  described  in  the 
present  volume,  is  found  in  the  chapter  on  sinking  shafts  with  the 
diamond  drill.  This  method,  which  owes  its  origin  to  American  skill 
and  ingenuity,  has  attracted  much  attention  at  home  and  abroad,  and  I 
am  glad  to  be  able  to  place  upon  record  so  clear  and  complete  an 
account  of  it. 

There  are  many  imi)ortant  branches  of  mining  and  metallurgical 
practice  which  have  not  yet  been  discussed  in  this  series  of  reports. 
It  has  not  been  my  object  to  produce  a  connected  and  comprehensive 
manual  of  these  arts,  though  the  material  thus  gradually  accumulated 
by  annual  installments  constitutes  a  very  respectable  beginning  toward 
such  a  manual ;  but  I  have  sought  to  treat  such  subjects  only  as  were 
immediately  important  to  our  own  people,  and  had  a  direct  bearing 
upon  the  economy  and  productiveness  of  the  mines  on  the  public 
domain.  Hence  many  leading  departments  of  mine-engineering  have 
been  little  noticed,  some  of  which,  by  the  rapid  increase  in  extent  and 
depth  of  American  mines,  are  now  acquiring  prominent  importance.  I 
may  mention  as  examples  the  subjects  of  timbering,  ventilation,  drain- 
age, &c.,  on  all  of  which  information  is  sadly  needed  in  many  parts  of 
the  West. 

It  will  be  noticed  that  several  chapters  in  the  present  report  have 
been  presented  as  papers  before  the  American  Institute  of  Mining 
Engineers.  This  society  has  been  in  existence  but  three  years,  and  has 
already  acquired  a  large  membership,  comprising  the  leading  mining 
and  metallurgical  engineers  of  this  country,  together  with  numerous 
foreign  members  of  distinction.  Having  had  the  honor  to  be  its  presi- 
dent since  May,  1872, 1  have  made  use  of  that  official  position,  I  trust 
not  unwarrantably,  in  urging  members  of  the  Institute,  connected  with 
metallurgical  establishments  in  this  country,  to  choose  for  their  contri- 
butions to  the  Institute  subjects  suitable  for  publication  in  my  reports 
to  the  Government,  as  presenting  much  needed  accurate  information 
concerning  the  details  of  American  practice.  The  Government  has  thus 
received,  without  cost,  an  amount  of  valuable  statistical  and  sclentiiic 
information  which  scarcely  could  have  been  obtained  in  any  other  way ; 
and  the  public  spirit  and  professional  enthusiasm  of  the  members  of 
this  young  and  remarkably  successful  society  deserve  the  highest  praise. 

The  progress  of  the  mining  industry  in  the  Pacific  States  and  Terri- 
tories, during  the  year  1873,  was,  in  general,  satisfactory.  As  will  be 
seen  by  the  estimates  contained  in  the  last  chapter  of  this  report,  the 
total  production  was  much  larger  than  in  1872.  The  increase  was, 
however,  confined  to  the  State  of  Nevada  and  the  Territory  of  Utah. 
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California  bas  slightly  declined  in  prodactiou.  Other  parts  of  the  West 
may  be  said  to  have  barely  maintained  their  former  rates.  The  extra- 
ordinary production  of  Nevada  is  referable  to  the  Comstock  mines,,  and 
the  great  deposits  of  smelting-ore  in  Eureka  County.  Detailed  infor- 
mation concerning  these  and  all  other  districts  can  be  found  in  the 
respective  chapters  of  the  report. 

Credit  is  given,  throughout  this  report,  to  the  numerous  gentlemen 
who  have  assisted  in  its  preparation.  I  will  therefore  mention  in  this 
place  only  Mr.  W.  A.  Skidmore,  of  San  Francisco,  who  has  superin- 
tended the  collection  of  information  for  the  chapter  of  California,  with 
his  usual  industry  and  discrimination  ;  and  Mr.  A.  Eilers,  my  deputy, 
of  the  great  value  of  whose  assistance  it  is  scarcely*  necessary  for  me  to 
speak,  since  evidences  of  his  professional  ability  and  faithful  labors  are 
impressed  upon  so  many  chapters,  particularly  in  the  metallurgical  por- 
tion of  this  report 

After  returning  from  New  Mexico,  in  the  month  of  July,  I  spent  ten 
weeks  in  a  rapid  journey  through  Germany,  where  I  was  able,  at  Vienna 
and  elsewhere,  to  meet  with  leading  mining  engineers  and  metallurgists 
of  the  Old  World,  and  to  set  on  loot  inquiries  and  exchanges  of  informa- 
tion, some  of  the  fruits*  of  which  appear  in  the  present  report,  while 
others,  yet  more  valuable,  may  be  expected  in  time  to  come.  It  is  a 
pleasant  duty  to  record  with  what  cordiality  the  representatives  of  for- 
eign governments,  schools  and  industrial  establishments  everywhere 
received  me,  as  the  representative  of  a  country  the  resources,  pro- 
gress, and  institutions  of  which  are  looked  upon  abroad  with  intense  and 
nnabating  interest.  The  United  States  Eeports  on  Mines  and  Mining 
have  for  years  been  quoted  and  discussed,  and  in  large  i)art  translated,  by 
the  scientific  writers  of  Germany ;  and  the  general  features  of  our  west- 
em  mining  industry  are  almost  as  widely  known  in  that  country  as  they 
are  in  this.  The  dissemination  of  such  information  in  foreign  countries 
has  had  the  effect  of  drawing  to  our  shores  skilled  mechanics,  miners, 
famacemen,  &c. — a  most  valuable  class  of  immigrants,  and  one  which 
the  mere  display  of  agricultural  resources  would  not  attract.  For  this 
reason,  as  well  as  for  considerations  of  obvious  and  immediate  beuelit 
to  our  own  citizens,  I  trust  the  j)reseut  policy  of  the  Government  iu  the 
publication  of  these  reports  will  be  continued. 

I  have  the  honor  to  be  yours,  respectfully, 

ROSS  ITER  W.  RAYMOND, 
United  States  Commissioner  of  Mining  Slatistics. 

Hon.  Wm.  a.  Richardson, 

Secretary  of  the  Treasury. 
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The  collection,  in  the  State  of  California,  of  statistical  and  descriptive 
matter  for  the  present  report  has  been  attended  with  more  thap  ttsaal 
difficalties  and  disappointments.  The  system  of  circulars  and  Mwlks 
which  has  been  tried  on  former  occasions,  in  the  absence  of  ade4u^te 
means  for  the  employment  of  competent  resident  correspondents,  ^hlui 
received  another  faithfal  trial  resulting  in  almost  total  failure.  Eveor; 
those  owners  and  superintendents  of  mines  or  mills  who  would  be  quite 
ready  to  furnish  information  orally  on  personal  solicitation  or  to  permit 
a  free  inspection  of  their  works  by  a  competent  reporter  have  declined 
or  neglected  to  respond  to  written  requests.  It  is  much  to  the  credit  of 
my  agent,  Mr.  W.  A.  Skidmore,  that  he  has  been  able,  in  the  face  of 
such  embarrassments,  to  prepare  a  tolerably  full  and  trustworthy  ac- 
count of  the  mining  industry  of  the  8tatc.  An  acknowledgment  should 
also  be  made  to  several  friends  who  have  afforded  him  valuable  assist- 
ance, and  particularly  to  Mr.  Charles  Gale,  who  has  assisted  in  the 
preparation  of  the  matter  relating  to  quicksilver;  Mr.  T.  M.  Balch,  who 
has  furnished  valuable  information  relative  to  the  coal,  and  Mr.  James 
D.  Hague,  who  has  done  the  same  for  the  iron  of  Sierra  County ;  and 
to  Dr.  Henry  Degroot  for  important  data.  Special  thanks  are  due,  also, 
to  Messrs.  J.  H.  Crossman,  of  Auburn.  Placer  County ;  Mr.  J.  H.  Becket, 
of  Grass  Valley,  Nevada  County ;  Mr.  John  Eathgeb,  of  Calaveras 
County ;  and  Mr.  Lewis  Chalmers,  of  Alpine  Coun^.  Due  credit  is 
given  elsewhere  to  other  contributors. 

The  product  of  the  State  for  1873  is  estimated  by  Mr.  Valentine,  sup** 
erlntendent  of  Wells,  Fargo  &  Co.'s  Express,  as  follows : 

Gold-dust  and  bullion  by  express (15,709,956 

Gold-dost  and  bollion  by  other  conveyances 1,570,995 

Silver  bullion  by  express 264,771 

Ores  and  base  bullion  byfreight 480,000 

Total 18,025,72S 

BEEP  PLACER  MININa. 

This  branch  of  mining  has  attracted  more  than  usual  attention  during 
the  past  year,  both  at  home  and  abroad.  From  all  parts  of  the  State  I 
bear  of  the  consolidation  of  claims  in  the  hands  of  large  companies  and  the 
commencement  of  extensive  works  of  development,  while  in  other  claims 
of  magnitude,  such  as  the  North  Bloomfield,  Milton,  and  Union,  in  Ne- 
vada County,  and  others  in  Sierra  and  Plumas  Counties,  the  preliminary 
work  of  years  is  rapidly  approaching  completion.  Once  opened,  these 
mines  pay  with  more  reguLarity  and  certainty  than  any  other  class  of 
mining,  and  are,  therefore,  in  great  favor  with  English  investors  in 
mining  property. 

It  is  a  matter  of  difficulty  to  obtain  the  results  of  American  hydraulic 
claims,  since  most  of  them  are  not  incorporated.  No  printed  reports 
13 
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are  made,  and  sometio^es  so  accounts  are  kept.  The  details  of  the  opera- 
tions of  some  of  th^  lo^rgest  companies  will  be  found  under  the  headings 
of  the  respective- .^^hties  in  which  these  properties  are  situated,  par- 
ticularly under  l%e ''heading  of  Nevada  County,  where  the  extensive 
works  of  the  ^rtff  Bloomfield  Company  are  described  in  detail. 

The  mode  pi.pccurrence,  methods  of  working,  and  probable  origin  of 
these  vast  aeoCimulations  of  auriferous  gravel,  generally  known  as  Deep  • 
Placers,  hjiw.'been  frequently  described  in  former  reports.    Neverthe- 
less, \i\  vietvT)f  the  increasing  attention  these  deposits  arc  receiving, 
manifes't€^  by  the  investment  of  large  sums  in  mining  enterprises  of  this 
class^^^nd*  in  view  of  the  fact  that  each  report  falls  into  the  hands  of 
maii^Vqew  readers,  I  have  deemed  it  advisable  to  publish  such  descrip- 
tiolnOtUs  may  throw  light  on  this  interesting  subject.    A  report  made 
dnmi'g  the  year  1873  to  an  English  company,  by  Professor  B.  Silliman, 
,  Kf.Vew  Haven,  and  which  has  not  been  published  in  this  Qountry,  con- 
;'/.iafins  an  excellent  summary,  part  of  which  is  here  quoted : 
*.   '• 

Theory  of  formation. — It  is  sasceptible  of  proof  from  numeroas  well-eHtablished  facts 
.thftt  at  the  close  of  the  geological  epoch  just  prior  to  the  appearauce  of  man  upon  the 
earth,  the  whole  of  the  western  slopes  of  the  Sierra  Nevada  Mountains,  the  Alps  of  CaU- 
fomia,  were,  below  a  certain  horizon,  coTored  by  a  vast  spread  of  alluvium,  owing  its 
ori|pn,  probably,  to  the  action  of  extensive  glaciers,  which  have  left  the  evidence  of 
their  former  presence  everywhere  in  the  higher  Sierra.  The  glaciers  famished  the 
transporting  power  that  brought  from  above  the  fragments  which,  by  long-continued 
action  of  running  water,  were  worn  into  the  smoothly  rounded  bowlders,  gravel,  and 
sands  forming  the  gold-bearing  alluvinms. 

The  melting  of  the  glaciers,  as  their  lower  skirts  reached  the  warmer  zones,  famished 
the  water  for  these  ancient  rivers,  whose  beds  are  now  found  far  above  the  level  of  the 
present  river-system,  and  whose  courses  are  generally  crossed  by  the  valleys  of  the 
modem  streams.  This  condition  of  things  continued  long  enough  to  permit  the  acca- 
mnlation  of  beds  of  gravel,  the  gold-bearing  alluvium,  to  a  depth  and  extent  unknown 
anywhere  else'  in  North  America ;  and,  if  we  speak  of  auriferous  deposits,  unequalled 
elsewhere  in  the  world.  Of  the  thickness  of  this  accumulated  material  we  have  evi- 
dence in  uuiuerous  places,  where  it  has  been  protected  from  the  action  of  subsequent 
denudation  by  a  capping  of  volcanic  materials.  In  many  such  places  it  reaches  a 
thickness  of  fibO  feet.  Usnally,  however,  it  has  been  denuded  to  one-half  of  this  thick- 
ness, often  less ;  and  in  many  regions  has  been  swept  completely  away. 

Subsequent  to  the  glacial  and  alluvial  epoch  to  which  the  gold-bearing  gravels  are 
referred,  there  was  a  i>eriod  of  intense  volcanic  activity,  the  evidence  of  which  is  seen 
most  conspicuously  in  the  Table  Mountains  of  California,  so  called,  which  are  cappings 
of  basalt  forming  highly  charactenstic  ranges,  which  portions  of  the  ancient  gold-bear- 
ing gravels  are  extensively  explored  in  Tuolumne  County  by  tunnels  driven  beneath 
the  basalt  cappings  into  the  ancient  river-bods. 

Following  the  outpourings  of  the  volcanic  matter  there  has  evidently  been  an  epoch 
of  verj'  active  denudation  by  running  water  which  has  broken  up  and  removed  the 
volcanic  cappings,  leaving  them  entire  only  here  and  there  as  landmarks  showing  the 
ancient  levels,  and  sweeping  away  also  vast  areas  of  the  old  alluvium  and  redistribut- 
ing it  as  secondary  or  shallow  placers  at  lower  levels.  This  denudation  was  probably 
consequent  on  the  sudden  disappearance  of  the  vast  system  of  glaciers  which  up  to 
that  time  crowned  the  entire  range  of  the  Sierras  with  ice.  It  was  greatly  more  ener- 
getic in  the  southern  portion  of  the  Sierras  than  in  the  northern,  where  the  mass  of 
ancient  alluvium  remaining  is  much  greater  than  it  is  in  the  former  region.  The 
extent  of  the  ancient  alluvium,  as  well  as  the  energy  of  the  power  which  produced  it 
originaUy,and  subsequently  denuded  it,  becomes  apparent  on  a  study  of  the  phenomena, 
carrying  to  the  mind  an  overwhelming  conviction. 

These  extensive  deposits  of  gold  attracted  the  attention  of  the  early  adventurers  in 
California,  and  were  called  '*hill  diggins;''  but  their  real  nature  and  significance  were 
Bot  at  first  fully  understood,  and,  being  generally  mnch  above  any  sources  of  water- 
supply  then  available  for  washing,  they  received  but  little  attention.  Especially 
were  they  overlooked  whUe  the  rich  spoils  derived  from  their  secondary  removal  by 
denudation  were  available,  with  no  other  means  than  the  miner's  pan,  shovel,  and 
pick, upon  those  productive  ''bars''  of  adjacent  rivers  and  in  rich  ''gulches''  where 
the  gold  (derived  in  large  measure  from  the  denudation  of  the  ancient  alluvium)  lay 
open  to  the  first  comer  in  a  concentrated  form.  So  complete  was  the  removal  of  the 
gravel  in  some  of  the  southern  counties  that  the  gold,  left  behind  by  its  weight,  lay 
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upon  the  naked  rook,  covered  ouly  by  a  few  inches  of  vegetable  mold,  as  at  Mokelamne 
ifiu,  where,  in  the  limits  of  a  single  "claim  "  15  feet  sqnare,  the  precious  metal  to  the 
amount  of  $60,000  has  f^en  to  the  lot  of  a  single  adventurer. 

In  some  parts  of  the  State,  and  especially  in  l^evada,  Sierra,  and 
portions  of  Placer  County,  the  volcanic  outpourings  consisted  of  ashes 
and  fragmentary  materials,  consolidated  into  heavy  beds  of  volcanic  * 
mod  with  fragments  of  scoria,  tufa,  and  basalt,  which  are  found  accu- 
mulated on  the  higher  portions  of  the  ridge  between  the  Middle  and 
South  Yubas,  and  elsewhere,  to  the  height  of  many  hundred  feet. 
XorOiward,  above  Oroville,  in  Butte  County,  the  basaltic  cappings 
occur  again,  similar  to  those  of  Tuolumue  County,  and  known  as  Table 
Mountains. 

Where  these  overlying  masses  or  cappings  of  volcanic  matter  have 
been  removed,  or  where  a  bank  or  section  has  been  exposed  by  hydraulic 
washing,  we  have  an  opportunity  of  observing  the  different  strata.  The 
lower  or  bed-rock  stratum  generally  consists  of  large  stones  and  masses 
of  water-worn  rock  which  have  apparently  been  torn  up  and  moved 
by  the  action  of  torrents  of  swiftly-running  water.  Next  above,  we  find 
rounded  bowlders  and  i)ebbles,  generally  consisting  of  quartz,  and 
strongly  cemented  by  pressure  and  perhaps  chemical  action ;  and  still 
above,  alternate  layers  of  sand,  gravel,  decayed  vegetation,  petrified 
wood,  lignite,  and  a  layer  which  is  known  as  pipe-clay  by  the  miners, 
but  which  is  evidently  a  clay  sediment  deposited  during  periods  of  over- 
fiow  in  slow  running  water,  and  in  all  respects  similar  to  the  sediment 
deposited  every  few  years  by  the  Sacramento  Eiveri  over  lands  adjoining 
its  banks  during  periods  oi  overflow.  The  conclusion  is  irr^istibly 
reached  by  an  examination  of  these  banks,  sometimes  exposed  to  a 
height  of  300  feet  or  more,  that  their  contents  were  deposited  at  first 
by  swift  torrents,  and  subsequently  by  alternating  high  and  low  water. 
In  some  places  the  ancient  streams  seem  to  have  widened  into  lacus- 
trine expansions,  and  here  we  have  the  phenomena  of  beach  deposits. 
An  instance  of  tnis  is  found  in  the  Union  gravel  claim  of  Howland  Flat, 
Sierra  CK)unty,  where  a  drift  of  over  1,000  feet  across  the  channel  has 
failed  to  disclose  any  evidence  of  an  approach  to  the  center  of  the  chan- 
nel, which  would  be  evidenced  by  a  "falling  off''  of  the  bed-rock.  This 
drift  is  run  under  a  lava  capping  many  hundred  feet  in  thickness. 

Charade  of  the  deposits, — The  term  "  blue-gravel  ^  has  come  into 
general  use  among  hydraulic  miners,  to  distinguish  in  general  between 
the  upper  or  poorer  beds  of  the  deposit  and  the  lower  and  richer  por- 
tions which  have  often,  but  not  always,  a  peculiar  bluish  color  that  has 
come  to  be  considered  characteristic  of  the  rich  portions  of  the  gravel. 
The  bluish  color  is  due  to  the  reducing  power  of  organic  matter,  cliiefly 
vegetable  fiber^  acting  upon  the  salts  of  iron  present.  The  latter  have 
beeome  the  pnncipal  cementing  material,  compacting  the  gravel  and 
8and  into  a  firm  conglomerate  so  strong  near  the  ^^  bed-rock,''  as  some- 
times to  require  the  use  of  gunpowder  to  prepare  it  for  action  of  the 
water.  When  exposed  to  the  action  of  the  air  and  atmospheric  waters, 
tiiis  bine  color  disappears  and  the  mass  becomes  yellowish  and  reddish, 
and  sometimes  brilliantly  colored  with  various  tints  of  purple  and  red. 
It  loses  at  the  same  time  a  great  part  of  its  firmness  and  often  crum- 
bles to  powder,  even  the  pebbles  of  a  certain  sort  '^  slacking"  to  a 
sandy  consistency.  The  blue  color  has  no  necessary  connection  with 
the  presence  of  gold,  the  fact  being  that  the  deposit  is  richer  in  gold  as 
it  nears  the  *^  b^-rock,"  and  that  the  cementing  material  is  bluish  only 
because  it  has  been  beyond  oxidizing  influences. 
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The  tenn  ^' great  blae-lead"  is  employed  by  the  miners  to  distiugnisli 
tliose  portions  of  the  alluviam  which  are  foand  to  rest  in  a  well-defined 
cbanuel,  on  the  '^  bed-rock^  which,  not  without  good  reason,  is  assumed 
to  have  been  the  path  or  channel  of  an  '^  ancient  river."  That  there 
were  many,  snch  ancient  rivers  is  clearly  proved  by  what  is  already 
known  of  the  topography  of  that  portion  of  the  gold  region  where  the 
auriferoos  gravels  exist.  There  are  obvious  reasons  why,  as  a  rule, 
the  beds  or  channels  of  such  streams  should  be  richer  than  the  general 
surface  beyond  their  banks. 

The  bed-rock  is  what  the  name  implies,  the  floor  on  which  the  gravel 
rests — and  it  varies,  of  course,  with  the  general  geology  of  the  country. 
At  Smartsville  it  is  a  compact,  fine,  granular  green-stone  or  trap.  In 
the  neighborhood  of  North  San  J  nan,  in  Nevada  County,  it  is  granite, 
or  rocks  of  the  granitic  family,  succeeded  by  slates,  as  at  Quaker  HOI 
and  Blue  Tent.  In  Sierra  County  it  is  often  serpentine  or  talcose  rocks; 
but  whatever  the  bed-rock  may  be,  it  is  invariably,  when  first  uncovered, 
found  to  be  smoothly  worn  by  water,  and  the  direction  of  the  current 
may  be  seen  by  the  course  of  the  deeper  grooves. 

It  is  imiM>ssible,  in  the  absence  of  a  topographical  map,  to  give  any 
correct  idea  of  the  extent  and  distribution  of  these  ancient  gravel  de- 
posits to  those  who  have  not  seen  them.  Such  a  map  is  now  in  process 
of  completion  by  the  members  of  the  State  geological  survey  of  Caliior- 
liia,  and  will  probably  be  ready  for  distribution  early  in  1874.  In  the 
absence  of  any  ofiicial  map  I  have  given  a  map  of  a  portion  of  Sierra, 
Nevada,  and  Placer  Coqnties,  showing  the  ex{)osed  i)ortions  of  the  great 
blue-lead  from  Soow  Point  to  Smartsville,  as  well  as  the  direction  and 
isituatioii  of  the  great  channel  running  through  Nevada  and  Placer 
Counties.  This  map  was  originally  compiled  by  Mr.  A.  J.  Doolittle, 
and  is  published  as  corrected  from  the  surveys  of  Hamilton  Smith,  jr., 
superintendent  of  the  North  Bloomfield  Gravel  Company. 

The  hydraulic  process. — The  following  graphic  description  of  the  process  of  hydranlio 
minioj?  is  quoted  from  Professor  Silliman's  report : 

With  the  more  or  less  complete  exhaustion  of  the  shallow  placers  in  ravines  and 
river-beds  in  California,  where  the  gold  was  first  obtained  with  little  labor,  and  by  the 
liiOHt  simple  means,  came  the  necessity  of  devising  a  system  by  which  the  deep  placers, 
like  these  under  consideration,  could  bo  economically  worked.  The  accomplishing  of 
this  object  demanded  the  use  of  a  large  amount  of  capital  to  be  expended  in  the  con- 
struction of  canals  and  aqueducts  to  convey  water  fi-om  the  mountains  and  fountain- 
heads  of  the  streams  at  a  suitable  elevation,  and  in  sufficient  quantity  to  command 
the  gr.'.und  to  be  worked,  as  well  as  for  the  openings  of  tunnels  and  shafts  in  the  bed- 
rock for  the  discharge  of  the  gravel ;  an  operation  requiring  much  labor  and  skill,  and 
consuming  often  several  years  in  their  prosecution. 

The  association  of  labor  and  capital  thus  demanded  called  into  existence,  in  varions 
parts  of  the  State,  canal  and  ditch  companies,  the  associates  being  generally  miners, 
whose  limited  finances  were  eked  out  by  borrowing  money  from  bankers  at  rates  of 
interest  varying  from  3  to  5  per  centnm  monthly.  Experience  has  demonstrated  that 
the  larger  the  volume  of  water  employed  in  the  process  of  hydraulic  mining,  the  more 
the  efiioiency  and  ^^reat«r  the  economy  of  the  operation.  The  proper  application  of 
the  great  mechanical  force  furnished  by  a  larger  volume  of  water  under  a  great 
]>ressure  was  a  problem  solved  satisfactorily  only  after  many  abortive  trials  and  Targe 
experience.    This  problem  involvcss  the  following  conditions : 

1st.  The  whole  mass  of  auriferous  gravel  must  be  moved,  whatever  its  depth,  qnite 
down  to  the  bed-rock. 

2d.  This  must  be  accomplished  by  the  action  of  water  alone,  human  labor  being 
confined  to  the  application  of  the  water  and  the  preliminary  preparation  it  involves. 

:kl.  The  mechanical  disintegration  of  the  conglomerate,  as  a  part  of  the  uninter- 
rupted operation  of  the  whole  system. 

4th.  The  contemporaneous  saving  of  the  gold  without  interrupting  the  continued 
flow  of  water. 

5th.  The  disposal  of  the  accumulation  resulting  from  the  removal  of  such  vast  masses 
of  auriferous  gravel.     These  conditions  are,  in  practice,  met  by  the  following  steps: 
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The  miDing-croand  being  selected,  a  tuDDel  or  "  open  cat"  is  projected  Ax>m  the  nearest 
and  most  sottable  ravine,  or  river-bank,  so  that,  starting  in  the  bed-rock,  on  the  face  of 
the  ravine,  or  oUier  selected  point,  it  shall  approach  the  center  of  the  gravel  mass  to 
be  moved  at  a  gradient  of  one  in  twenty-four  to  one  in  thirty-six.  The  dimensions  of 
this  tunnel  are  usually  six  feet  in  width  by  seven  feet  in  height,  sometimes  wider. 

These  tunnels  vary  in  length  from  a  few  hundred  feet  to  a  mile ;  some  of  the  larger 
consuming  from  two  to  seven  years  in  driving,  at  a  cost  of  $10  to  $60  per  foot,  varymg 
with  the  character  of  the  rock  to  be  excavat^.  The  end  of  the  tunnel  is  designed  to 
reach  beneath  the  under-surface  of  the  gravel  in  the  center  or  deepest  part  ot  the  chan- 
nel, at  a  point  where  a  shaft  or  incline  is  sunk  through  the  gravel  until  it  intersects  the 
tunnel.  It  obviously  demands  careful  ougineering  to  carry  out  works  of  such  magni- 
tude with  the  accuracy  required,  and,  for  the  want-  of  sufficient  care  or  skill  in  this 
particular,  years  of  costly  labor  and  anxious  expectation  have  been  wasted  in  the  early 
nistoTy  of  these  enterprises.  The  object  of  this  laborious  exploration  is  obvious.  The 
long  tunnel  becomes  a  sluice-way,  through  the  whole  length  of  which  sluice-boxea  are 
laid  at  once,  to  direct  the  stream  and  save  the  gold.  For  this  purpose  a  trough  of 
strong  planks  is  placed  in  the  tunnel,  from  3  to  4  feet  wide,  and  with  sides  hieh  enough 
to  control  the  stream.  The  pavement  is  usually  composed  of  blocks  of  wooa  from  6  to 
8  inchee  in  thickness,  cut  across  the  grain  of  the  wood,  and  so  placed  as  to  expose  the 
end  of  the  blocks  to  the  wear  of  the  current.  The  wooden  blocks  are  usually  alterna- 
ted with  sections  of  stone  pavement,  the  stones  sot  endways.  In  the  interstices,  quick- 
silver ia  distributed,  as  much  as  two  tons  of  this  metal  being  required  to  charge  a  long 
sluice.  The  water  from  the  canal  is  brought,  by  side-flumes  or  aqueducts,  to  the  head 
of  the  mining-ground,  with  an  elevation  of  200  to  500  feet  above  the  bed- rock,  and  it 
is  conveyed  into  the  bottom  of  the  claims  by  iron  pipes  sometimes  sustained  on  a  strong 
incline  of  timbers.  These  pipes  are  of  sheet-iron  of  adequate  strength,  riveted  at  the 
joints,  and  measure  from  12  to  20  inches  in  diameter.  These  connect  with  a  powerful 
apparatus  of  sheet-iron  provided  with  a  universal  joint,  to  which  the  outlet  or  *^  nozzle '' 
is  attached,  ending  in  a  steel  ring  for  the  deliveiy  of  the  water,  which  varies  from  4  to 
8  inches  in  diameter,  as  greater  or  less  volume  of  water  is  used. 

From  these  nozzles  the  streams  are  directed  against  the  face  of  the  gravel  *^  bank  "  to  be. 
washed  with  a  force  comparable  with  that  of  ordnance.  The  volume  of  water  employed 
varies,  of  course,  with  the  work  to  be  done,  but  it  is  not  uncommon  to  see  four  such 
tttreams,  each  conveying  300  to  600  inches  of  water,  or  more,  acting  simultaneously  on 
the  face  of  the  same  "bank.''  One  thousand  miners'  inches* of  water  are  equal  to- 
106,  GOO  cubic  feet  of  water  per  hour,  constantly  discharged  under  a  pressure  of  100  to 
i!00  pounds  to  the  square  mch,  varying  with  the  height  of  the  column,  or  pressure. 
Under  the  continuous  action  of  this  enormous  mechanical  force,  aided  by  the  softening 
ioflueuce  of  the  water,  large  sections  of  the  gravelly  mass  come  crashing  down  with 
great  violence. 

The  debris,  speedily  dissolving  and  disappearing  under  the  resistless  force  of  the  tor- 
rent of  water,  is  hurried  forward  in  the  sluices,  precipitated  with  the  whole  volume  of 
DOW  turbid  water  down  shafts,  or  dumps,  prepared  for  the  purpose,  and  then  taken  up 
agafn  by  the  sluices,  where  it  is  brought,  by  means  of  undercurrents,  ri files,  and  other 
appliances,  in  contact  with  the  quicksilver,  and  thus  made  to  give  up  its  gold.  Bowl- 
ders of  100  to  200  pounds  in  weight  are  shot  forward  by  the  impetuous  stream  together 
with  masses  of  the  harder  cement,  which  meet,  in  the  fall  and  concussion  of  the  great 
bowlders,  the  crushing  agencies  required  to  disintegrate  them. 

The  deeper  banks  of  gravel  are  usually  worked  in  two  benches.  The  upper  is  never 
80  rich  as  the  lower,  and,  being  also  less  firm,  is  worked  away  with  greater  rapidity'. 
The  lower  section  is  much  the  most  compact;  the  stratum  on  the '' bed-rock,'' being 
•  strongly  cemented  by  sulphuret  of  iron  and  j^reat  pressure,  resists  even  the  full  force 
of  the  water  stream,  until  it  has  been  loosened  by  guu])owder.  For  this  purpose  adits 
are  driven  in  on  the  bed-rock  40  to  70  feet  from  the  face  of  the  bank,  and  a  tunnel 
extended  at  right  angles  therefrom  to  some  distance  each  side  of  the  adit.  In  this  tun- 
nel a  large  quantity  of  guuiM)wder  is  placed,  from  one  hundred  to  three  hundrgd  kegs, 
and  flreu  as  one  blast  by  a  train  laid  without.  In  this  mauner  the  compact  conglom- 
erate is  broken  up,  and  the  water  then  rapidly  cuiupletes  the  work. 

The  sluices  are  often  made  double,  for  the  coiiveuieuce  of  *' cleaning  up"  one  of  them 
while  the  other  is  in  action.  The  process  of  **  cleaning  up  "  is  performed,  according  to 
the  extent  of  the  works  and  the  richness  of  the  material  washed,  at  int-iTvals  from  fif- 
teen to  thirty  days,  and  consists  in  removing  the  pavement  and  blocks  from  the  bed  of 
the  sluice,  and  gathering  the  amalgam  of  gold  and  ''rich  dirt"  collected  in  them,  and 
replacing  the  blocks  in  the  sahiu  way  as  at  first.  Ad\  antage  is  taken  of  this  occasion 
to  reverse  the  position  of  the  blocks  and  stones  forming  the  pavement,  when  they  arc 
worn  irregularlj-,  and  to  substitute  now  ones  for  those  which  are  worn  through. 

The  m(K;hanical  action  of  the  wivshing  process  on  the  blocks  is,  of  course,  rapid  and 
severe,  so  as  to  require  a  complete  renewal  of  them  once  in  eight  or  twelve  weeks. 
Some  miners  prefer  a  pavement  of  egg-shaped  stones  set  like  a  cobble-stone  pavement, 
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tbo  gold  beins  deposited  in  the  interstices.  Most  of  the  slnicesare,  however,  paved 
with  rectangular  wooden  blocks,  with  or  without  stones,  as  described  above. 

Standing  at  the  mouth  of  one  of  these  long  sluices,  in  full  action,  one  anaccnstomed 
to  the  process  is  filled  with  a  sense  of  amazement,  amounting  almost  to  terror,  as  tbfi 
muddy  mass  sweeps  with  great  velocity  onward,  bearing  in  its  course  bowlders  which 
add  their  din  to  the  roar  of  the  waters,  the  whole  being  precipitated  down  a  series  of 
falls  or  dumps  at  each  of  which  it  is  caught  up  again  by  a  new  sluice  of  timber,  lined  as 
before  explained,  and  so  onward  and  downward  many  hundreds  of  feet,  until  the 
level  of  the  river  is  reached,  a  mile  or  more  from  the  "  bank."  At  each  of  these  falls  of 
25  to  50  feet  the  proceiis  of  comminution,  begun  in  the  first,  is  carried  forward,  and  a 
new  portion  of  gold  obt>ained. 

Rude  as  this  method  of  saving  the  gold  appears,  experience  shows  that  more  gold  is 
saved  by  it  than  by  any  other  method  of  washing  yet  devised  ;  while  the  economical 
advantages  it  offers  are  incomparably  greater  than  any  other.  In  fact,  it  would  be 
entirely  impossible  to  handle  so  vast  a  body  of  material  in  any  other  way  now  known. 
To  show  the  enormous  advantage  gained  by  the  present  systems  of  working,  compared 
with  those  formerly  in  use,  taking  a  miner's  wa^es  at  ^  per  day,  the  cost  of  handling  a 
cubic  yard  of  auriferous  gravel  is  as  follows :  with  the  pan,  $15,  with  the  rocker,  $3.75, 
with  the  long  torn,  75  cents,  with  the  hydraulic  process,  10  cents.  In  fact,  man  has  in  the 
hydraulic  process  taken  command  of  nature's  agencies,  employing^  them  for  Lis  own 
benefit,  compelling  her  to  surrender  the  treasure  locked  in  the  auriferous  gravel  by  the 
use  of  the  same  forces  which  she  employed  in  distributing  it.  Certainly  by  noother  means 
does  man  more  completely  change  the  face  of  nature  than  by  this  method  of  hydranlic 
mining.  Hills  melt  away  and  disappear  under  its  infiuenco,  being  distributed  in  the 
river-beds  below,  every  winter's  freshets  carrying  to  lower  and  yet  lower  points  the  de- 
tritwi,  while  whole  valleys  are  filled  with  clean-washed  bowlders  of  quartz  and  other 
rocks  left  behind  in  the  general  debacle.  Meanwhile,  the  Sacramento  and  its  tributaries 
flow  turbid  with  red  mud,  bars  are  formed  where  none  existed  before,  and  the  hydrog- 
raphy of  the  bay  of  San  Francisco  is  changing  under  the  influences  of  the  same  causes. 
The  desolation  which  remains  after  the  ground  washed  by  the  miner  is  abandoned  is 
remediless  and  appalling.  The  rounded  surface  of  the  bed-rock  torn  up  with  picks 
and  strewn  with  great  bowlders  shows,  here  and  there,  islands  of  gravel  rising  in  ver- 
tical cliffs,  with  red  and  blue  stains  serving  to  mark  the  ancient  level,  and  filling  the 
spectator  with  amazement  at  the  changes,  geologic  in  their  nature  and  extent,  which 
the  hand  of  man  has  wrought. 

Yield  of  the  placers. — The  question  of  the  averafje  yield  of  the  gravcJ 
deposits  of  California  has  attracted  much  attention  during  the  year, 
having  been  the  subject  of  discussion  on  the  part  of  a  leading  newspaper 
and  a  prominent  magazine,  neither  of  which,  however,  developed  any  new 
facts  on  this  interesting  subject. 

During  a  recent  visit  to  the  gravel  region  between  the  Middle  and 
South  Yuba,  Mr.  Skidmore,  my  agent,  took  Fome  trouble  to  in  vestigate  this 
subject,  and  give  the  results,  at  least  so  far  as  prominent  claims  are  con- 
cerned, where  the  facts  are  attainable.  In  this  matter  he  is  indebted  for 
assistance  to  Mr.  Hamilton  Smith,  jr.,  of  the  Korth  Bloomfield  Gravel 
Company,  of  Nevada  County,  who  has  furnished  copies  of  his  mem- 
oranda relative  to  tests  made  on  the  grounds  of  that  company. 

At  the  North  Bloomfield  claim  two  hundred  and  forty  samples,  se- 
lected from  various  points  on  the  surfoce  and  on  the  exposed  banks  of 
the  workings,  were  carefully  "panned,''  and  each  sample  or  pan  so  taken 
showe^  one  or  more  "  colors  "  to  the  pan.  In  no  case  was  there  a  fail- 
ure to  obtain  a  color.  Each  pan  contained  from  one-fourth  to  one-third 
of  a  cubic  foot  of  dirt. 

At  the  '* prospecting  shaft"  of  the  same  claim,  two  hundred  feet  in 
depth,  the  following  method  of  sampling  was  adopted :  A  small  bucket- 
ful of  dirt  was  taken  from  between  every  two  sets  of  timbers — t.  e.,  at  in- 
tervals of  eight  feet — from  both  shaft  and  drifts.  This  dirt  was  selected 
from  top  and  bottom  of  the  drifts,  and  from  all  the  various  strata- 
passed  through  in  sinking  the  shaft,  with  a  view  of  obtaining  an  aver- 
age of  the  dirt  exposed  in  the  ground  opened  by  these  works.  In  this 
manner  two  hundred  and  four  samples,  weighing  in  the  aggregate  5,027 
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pounds,  were  taken  from  1,632  linear  feet  of  drifts,  running:  up  and  down 
the  chaunel.  These  were  carefully  panned,  with  the  following  results : 
5,027  i)Ounds  of  dirt  and  gravel  yielded  0.0145  ounce  of  gold,  valued  at 
$2.75,  or  at  the  rate  of  $1.10  per  ton.  This  test  of  course  included  the 
richer  class  of  gravel  on  the  -bed-rock,  and  is  the  most  thorough  and 
careful  test  by  hand-panning  which  has  come  under  our  observation. 

The  returns  from  the  workings  of  the  following  claims  are  calculat/Cd 
from  actual  measurement  and  the  records  of  the  respective  companies : 

Kavnas  Campanyj  French  Corral^  Nevada  County. — This  compaDy  owns  450  linear  feet 
on  the  ebaoDel.  The  bottom  g*avcl  being  strongly  cemented  was  run  throngh  a 
stamp-mil).  The  product  of  67,500  cubic  yards  of  gravel  was  ^223,000,  or  |3.33  per 
C4ibic  yard.  The  top  dirt,  washed  by  the  hydraulic  process,  yiehled  §45,000.  TLe  ag- 
gregate yield  of  the  claim  was  $268,000,  or  at  the  rate  of  $6  per  linear  foot  of  channd. 

Enkpire  Company^  French  Corraly  Nevada  County. — Bottom  gravel,  of  same  nature  as 
above,  emshed  by  the  mill  process,  yielded  at  the  rate  of  $6  per  cubic  yard. 

Nebraska  Company,  French  Corral^  Nevada  County. — Same  character  of  gravel  worked 
by  miU  process.  The  miU — 10  stamps — in  eleven  days  crushed  600  tons,  which  yielded 
(9,000,  or  $15  per  ton. 

American  Company^s  Claims^  Sebastopolj  Nevada'  County, — Up  to  the  close  of  the  year 
IWl  there  had  been  washed  by  the  hydraulic  process  6,000,000  cubic  yards,  which 
>ie]dcd  $1,^00,000,  or  30  cents  per  cubic  yard.  The  gravel  banks  have  an  average 
height  of  120  feet,  and  a  granite  bed-rock.  From  1871  to  1873  the  yield  has  been  from 
£>  to  30  cents  per  cubic  yard. 

Blue  Tent  Company's  ground^  Nevada  Connty,-— The  top  dirt  of  several  claims  now 
owned  by  this  incorporation,  estimated  by  civil  engineers  as  5,13H,150  cubic  yards, 
washed  by  the  rude  hydraulic  process  in  use  before  the  invention  of  the  improved  ap- 
pliances, yielded  $780,000,  or  a  trifle  over  15  cents  per  cubic  yard. 

Blue  Paint  Company,  Smartsville,  Yuba  County. — Two  runs,  aggregating  ninety  days, 
daring  which  time  93,944  cubic  yards  were  washed,  yielded  $115,728,  or  $1.25  per  cubic 
yard.  The  bonks  had  an  average  height  of  57  feet.  This  run  probably  cleaned  up  an 
extensive  area  of  bed-rock,  and  is  exceptional. 

Mr.  Amos  Bowman  has  made  careful  measurement  and  estimates  of 
the  amount  of  ground  washed,  the  product  and  the  average  yield,  at 
Smartsville,  Yuba  County,  and  obtains  the  following  results,  which  are 
given  in  the  round  numbers  approximating  the  actual  tigures : 

Estimated  results  of  early  surface  washing $4, 000, 000 

Results  of  deep  workings 6,000,000 

Qaaotity  of  ground  washed 25,000,000  cubic  yards 

Gravel  remaining  in  place 100, 000, 000  cubic  yards 

From  this  it  would  appear  that  the  average  yield  of  the  ground 
worked  since  the  introduction  of  improved  hydraulic  machinery  has 
been  about  25  cents  p^r  cubic  yard,  being  somewhat  higher  than  here- 
tofore supposed. 

Those  who  are  interested  in  the  subject  will  find  additional  facts  in 
my  report  of  1872,  pages  119,  120. 

It  will,  however,  be  borne  in  mind  that  these  are  favored  localities, 
and  an  estimate  of  the  contents  per  cubic  yard  or  ton  of  the  entire  au- 
riferous deposit  between  the  Yubas,  on  this  basis,  would  be  extravagant. 

Hydraulic  gravel  mining  is  considered  the  most  certain  and  reliable 
of  all  mining  when  the  deep  gravel  has  been  reached  and  worked  by 
^nch  a  system  as  will  enable  the  miner  to  clear  the  channel  to  the  bed- 
rock. The  deposit  is  virtually  inexhaustible,  and  as  wages  and  supplies 
cheapen  in  price,  and  new  and  improved  appliances  and  facilities  are 
brought  to  bear,  the  profits  of  working  steadily  increase. 

To  a  casual  observer  traveling  through  the  hydraulic  mines  and  gravel 
districts,  little  would  appear  except  streams  of  watt,*r  playing  against 
high  banks  of  gravel  with  enormous  excavations.  But  one  who  visits 
them  under  the  invitation  of  the  owner,  with  an  intention   to  investi- 
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gate,  and  who  is  williDg  to  take  the  trouble  of  examining  closely,  will 
be  astonished  at  the  magnitude  and  extent  of  the  underground  works, 
as  well  as  at  the  lavish  ex|>enditure  of  money  upon  reservoirs,  ditches, 
tlnmes,  sluices,  pipes,  tunnels,  shafts,  and  all  the  expensive  appliances 
necessary  to  such  oi)erations. 

Tailings. — In  the  river-beds,  canons,  and  gulches  which  have  formed 
the  outlet  of  hydraulic  mines  since  the  commencement  of  this  class  of 
mining  are  large  accumulations  of  ^'  tailings,"  rich  in  gold,  which  es- 
cai)ea  under  the  primitive  processesof  washing  formerly  in  use.  The  per- 
centage of  loss  of  gold  and  quicksilver  under  those  rude  methods  of 
washing  has  been  estimated  at  from  25  to  33  i)er  cent,  of  the  gold  re- 
leased. This,  of  course,  has  run  off  in  the  tailings.  These  tailings  have 
choked  up  and  obstructed  the  natural  outlets  to  such  an  extent  as  to 
seriously  interfere  with  the  working  of  the  hydraulic  ground  above 
them. 

During  the  year  1873,  Dr.  Henry  Degroot,  of  San  Francisco,  \i8ited 
several  of  the  prominent  mining  regions  of  California,  with  a  view  to 
investigate,  in  the  interest  of  the  Bear  Kiver  Flume  and  Tunnel  Com- 
pany, the  past  exi)erience  of  miners  in  this  class  of  operations.  From 
his  report  are  taken  the  following  extracts : 

Washing  for  gold  along  the  streams  of  California  commenced  in  the  faU  of 
1849,  operations  having  been  carried  on  at  first  with  the  pan  and  rocker,  or  oth^r 
equally  mde  ntensils;  these  primitive  and  comparafively  inefficient  implements  hav- 
ing been  largely  superseded  in  the  course  of  a  year  or  two  by  the  long-torn  and  ibe 
sluice,  and  these  again,  not  long  after,  by  the  still  more  efficacious,  but  wasteful, 
hydraulic  process.  For  several  years  no  quicksilver  was  used,  and  the  miners,  eager 
to  run  off  as  much  dirt  as  i>ossible,  were  in  the  habit  of  using  much  water  and  work- 
ing their  apparatus  on  a  very  steep  grade.  As  a  consequence,  the  most  of  the  fine,  and 
oven  a  large  percentage  of  the  coarse  gold  contained  in  the  gravel  taken  from  the 
gulches  and  nver-bars,  parsed  through  their  machines,  and,  escaping  into  the  swift- 
running  water,  was  deposited  along  the  beds  of  the  streams  farther  down. 

Heading  below  the  more  elevated  ridges  of  the  Sierra,  and  carrying  therefore  a  less 
volume  of  water,  the  creeks  and  rivers  in  this  iieighborhood  have  worn  for  themselves 
only  moderately  deep  channels  and  run  with  less  swiftness  than  the  larger  and  more 
precipitous  streams.  For  the  same  reason  the  banks  and  bars  were  here  originally 
verj'  rich  in  gold,  the  force  of  the  current  not  being  strong  enough  to  carry  it  far  down- 
Htreara.  So,  too,  the  tailings  emptied  into  these  creeks  and  livers  were  deposited  along 
their  beds  soon  after  passing  from  the  sluices.  Hence,  these  stn*ams  began  to  fill  up 
early,  this  process  having  set  in  so  soon  and  proceeded  so  rapidly  that. much  of  the 
gold-bearing  ^^ravel  upon  their  banks  was  coveretl  up  and  never  aft-erward  reached  ; 
nor  have  their  beds,  except  in  a  few  favorable  localities,  ever  yet  been  thoroughly 
worked  out.  With  each  succeeding  year  these  deposits  have  been  covered  deeper  and 
deeper,  until  the  chance  of  removing  them  before  these  channels  have  first  been 
emptied  of  their  contents  has  become  utterly  hopeless.  As  mining  operations  above 
increased  in  magnitude,  so  did  the  volume  of  this  debriM  go  on  accumulating,  till  it  has 
come  at  last  to  so  obstruct  some  of  the  best  hy<lraulic  claims  as  to  render  them  worth- 
less, and  threatens  to  soon  close  up  many  others. 

These  tailings  began  their  encroachments  along  the  streams  more  than  twenty  years 
since,  making  lo<lgment  during  the  summer  to  be  partially  swept  away  by  the  winter- 
floods,  each  year  adding  something  to  the  quantity  left  by  its  predecessor,  until,  the 
channels  being  filled,  the  banks  themselves  were  finally  covered  up,  and  many  a  rood 
of  rich  ground  was  buried  beneath  the  constantly-accumulating  tide  of  slums  poured 
out  from  the  sluices  above.  Never,  since  they  began  to  collect,  have  they  btn^u  mere 
than  partially  removed,  the  winter  floods  having  merely  carried  off  the  li;;hter  an«l 
poorer  stuff  on  top,  lowering  the  mass  from  10  to  20  feet  of  a  season,  and  thus  loavin;^ 
the  balance  in  a  highly  concentrated  form.  This  action  of  the  water,  while  float  ingofi 
the  worthless  material,  has  kept  the  surface-gravel  in  a  ceaseless  state  of  agituticxi, 
thereby  working  the  gold,  quicksilver,  sand,  and  sulphurets  constantly  to  the  lK)tti»ui, 
where  rich  deposits  may  be  looked  for.  In  accordance  with  this  theory,  it  follows  that 
the  further  this  gravel  has  been  carried  down  stream,  the  less  gold  and  qucksilver  it 
will  be  likely  to  contain,  the  weight  of  these  metals,  and  more  particularly  the  mobil- 
ity of  the  latter,  causing  them  to  seek  the  bod-rock  before  they  have  traversed  any 
great  distance. 

In  addition  to  the  free  gold  known  to  have  been  lost,  such  quantities  of  quicksilver 
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And  aariferons  sand  and  snlpharets  have  been  carried  ont  of  tbo  miners'  sluices,  as  well 
as  from  the  Uatteries  of  the  cement  and  qnartz  mills^  and  lie  now  mixed  np  with  these 
tailiogBy  as  woald  justify  their  being  rewashed  for  these  substances  alone.  It  is  esti- 
mated by  hydranlic  miners  that  from  one  to  five  tanks*  of  quicksilver  are  lost  to  every 
ran  of  any  magnitude,  the  quantity  depending  upon  the  amount  of  gravel  put  through, 
the  length  of  the  run,  &c. ;  it  being  further  calculated  that  each  tank  of  this  metal 
escaping  carries  with  it  abont  $100  worth  of  gold.  It  is  a  well-attested  fact  that  some 
large  hydranlic  companies  in  Little  York  Township  have  lost  as  mnch  as  twenty-five 
tanks  of  quicksilver  in  a  single  season,  and  with  it,  of  course,  a  corresponding  amount 
of  gold. 

There  is  not  a  cubic  yard  nor  yet  perhaps  a  foot  of  these  tailings  but  will  yield, 
onder  pan- washing,  a  fair  prospect,  and  very  often  a  notable  quantity  of  gold.*  £x- 
amino  them  where  we  will,  up  near  the  diggings  or  many  miles  below,  on  the  surface 
or  near  the  bottom,  and  an  appreciable  quantity  of  the  precious  metal  will  be  found 
disseminated  through  them.  How  much  gold  wasbnried  np  here  in  the  early  days, 
without  havhigr  been  disturbed,  or  how  mnch  has  been  curried  down  and  lodged* in 
these  tailings  since,  is,  ootside  of  certain  limits,  mere  matter  of  conjecture,  those  best 
qualified  to  Indge  entertaining  on  this  point  a  great  diversity  of  opinion. 
'  As  examples  of  what  was  sometimes  effected  washing  over  these  tailings  in  a  small 
way,  the  following  are  cases  in  point :  In  1866  there  was  cleaned  up,  along  500  feet  of 
the  Green  well  claim,  on  Birdseye  Creek,  this  being  the  extent  to  which  uie  bed-rock 
could  there  be  freM  of  tailings,  the  sum  of  $96,000,  forty-two  thousand  of  which  con- 
sisted of  net  profits.  The  main  items  of  expense  were  labor  and  water,  then  mnch  higher 
than  at  present,  the  latter  costing  nearly  twice  as  much  as  it  now  does.  This  amount 
was  extracted  from  the  tailings  alone,  none  of  the  original  gravel  having  been  left 
here ;  in  fact,  the  bed-rock  itself  had  before  been  cleaned  up  and  closely  creviced. 
Birdseye  Creek  is  a  small  and  rapid  stream,  and  even  now  contains  but  an  inconsider- 
able body  of  tailings  at  the  point  where  this  work  was  done,  nearly  throe-fourths  of  a 
mile  above  its  junction  with  Steep  Hollow.  At  that  time  there  was  not  a  third  of 
the  taUings  in  this  Creek  that  have  since  been  lodged,  and  are  now  lying  there,  and 
none  of  which,  except  the  small  quantity  mentioned,  has  ever  been*  subjected  to  a 
aeeoDd  washing. 

In  1865  a  short  line  of  sluices  was  laid  in  the  Kissell  claim,  near  the  lower  end  of 
Misscnri  Gallon.  After  a  few  feet  of  the  surface  had  been  washed  off  by  grouud-sluciug 
the  tailings  were  shoveled  into,  and  run  through  this  short  string  of  boxes,  and  yielded 
at  the  rate  of  $185  per  day,  a  force  often  men.1»eing  employed.  The  gravel  washed  here 
Ity  40  feet  above  the  bottom  of  the  cofion,  and  was  therefore  of  a  much  poorer  quality 
than  that  andemeath.  A  similar  apparatus  was  about  the  same  time  set  to  work  in 
this  callon  at  a  point  a  little  higher  up ;  but  a  fi:eshet  occurring  while  operations 
were  in  progress,  this  sluice,  charged  with  over  $7,000,  was  covered  up  so  suddenly, 
and  to  Boch  a  depth,  that  neither  the  structure  itself  nor  its  contents  could  be  saved, 
nor  have  either  since  been  exhumed  from  their  slimy  bed. 

More  recently,  300  feet  of  the  tailings  along  Arkansas  Cafion  cleaned  up  to  a  width  of 
^,  and  to  a  depth  of  18  feet,  yielded  within  a  trifle  of  $7,000 — five  thousand  three  hun- 
dred clear  of  expenses.  Examples  to  the  same  purport  might  be  indefinitely  multi- 
plied^the  instances  cited  being  sufficient  to  illustrate  a  class  of  facts  numerous  and 
patent  in  this  section  of  the  mines. 

There  is  little  reason  to  apprehend  an  abatement  of  the  supply,  and  as  little  cause  to 
fear  the  early  exhaustion  ot  the  material.  The  region  ramified  by  the  streams  thut  are 
to  receive  and  bring  to  hand  the  auriferous  debris  comprises  many  thousands  of  acres, 
a  large  portion  of  which  is  covered  with  lofty  banks  and  deep-lying  beds  of  gold-bear- 
ing gravel ;  the  quantity  being  such,  that  the  inroads  made  upon  it  by  twenty  years 
ofactive  working  have  done  little  more  than  fairly  prospect  it.  To  speculate  about  the 
Imgth  of  time  required  to  exhaust  these  deposits,  is  to  deal  with  the  results  of  a  very 
remote  fatore. 

*Qnery:  flasks  f—B.  w.  b. 
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The  day  referred  to  in  the  ahove  tahle  is  prohahly  the  working  day 
of  ten  or  twelve  boars  j  and  the  miners' inch  is  llie  quantity  flowinj; 
through  one  square  iueh  of  aperture  under  six.  inches  head,  or  about 
2^  cubic  feet  per  minute. 

This  industry  depends  so  directly  on  the  rainfall  of  each  year,  that 
the  following  table  will  be  an  interesting  explanation  of  its  fiuctuitting 
(»)ndition  in  that  respect : 
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AfoxtiRidH  quantity  of  rain  in  each'month,  4^. — Coutinaod. 


QoADtitj. 

July. 

August. 

September. 

October. 

November. 

December. 

M AximniD  ^ ^^ -.^,.- 

0. 5  (1860) 
0.0 

ao 

0.0 
0.0 
0.0 

1. 0  (1851) 

0.0 

0.0 

3. 0  (1858) 

0.0 

0.4 

6. 7  (1864) 
0. 0  (1850) 
1.9 

13. 4  (185-2) 

Mioimiun ................... 

0. 0  (1850) 

Mf>an                       

5.4 

QUABTZ-MINING. 

The  business  of  miDing  on  the  gold-benriDg-quartz  ledges  of  GaliforDia 
has  been  prosecuted  with  great  energy,  and  has  been  atteuded  with 
more  than  ordinary  success,  as  will  be  seen  by  reference  to  the  following 
exhibits.  Many  of  our  leading  mines  have  maintained  their  reputation ; 
others  of  no  previous  record  have  been  placed  on  the  list  of  dividend- 
paying  mines,  while  there  are  but  few  instances  of  failure  to  record.  The 
ieiK>rts  of  the  Idaho  and  Eureka,  of  Grass  Valley,  which  have  long 
maintained  their  reputation  as  the  leading  mines  of  California,  will  be 
found  in  full  under  the  heading  of  "  Nevada  County,''  while  the  returns  of 
other  prominent  mines  will  be  found  under  the  heading  of  the  county  in 
which  they  are  situated.  • 

The  following  table  shows  the  gross  yield  and  dividends  of  the  Idaho 
for  the  last  five  years : 

Yean.  Gross  yield.  Dividends. 

1869 $306,038  75  $170,500  00 

1870 183,450  23  37,200  00 

1871 407,301  16  2:52,500  00 

1872 404,035  53  162,750  00 

1873 1,010,612  20  682,000  00 

Total  for  five  yeare 2,311,437  86    1,284,950  00 

The  Eureka,  of  Grass  Valley,  has  paid  dividends  as  follows : 

1867-'63 $290,000 

1968-W * 264,000 

1869-70 400,000 

1870-71 360,000 

1.S71-72 

1872-73 260,000 

This  mine  has  disbursed  in  dividends,  up  to  the  close  of  1873,  the  sum 
of  $2,094,000, 

The  following  statement  shows  the  dividends  for  the  year  1873  of 
California  quartz-mines  having  offices  in  San  Francisco : 

Consolidated  Amador,  Amador  County $150,000 

C^derberg,  El  Dorado  County 48,000 

Eareka,  Neva<la  County , 300,000 

Idaho,  Nevada  County , 682,000 

Keystone,  Amador  County 185, 000 

Black  Bear,  Klamath  County 45,000 

Mauy  other  mines,  such  as  the  Chariot,  of  San  Diego  County,  and  the 
Hite  mine,  of  Mariposa,  belonging  to  private  parties,  have  yielded  large 
dividends  to  their  owners.  For  additional  information  on  these  points, 
obtained  too  late  for  insertion  at  this  place,  the  reader  is  referred  to  the 
concluding  chapter  of  the  present  volume. 

Several  of  our  leading  quartz-mines  have  within  a  few  years  passed 
into  the  possession  and  ownership  of  EuglivSh  companies,  and  are  incor- 
ix>rated  in  Loudon.     . 

The  following  tables  will  sbow  the  condition  of  these  mines : 


24       MINES  AND   UIKINO   WEST  OF  THE  EOCKV   MOUNTAINS. 


' 

i 
1 

I 

§1 

SB8 

jid«s>fi>^iu*<itn 

JSS 

M-i 

Jad'aonurajoimo 

8£S 

«.s.,.;s.™j  13! 

■p-1  JoidniJ  BdnniiB 

asF; 

•"■"J-'">m"q  WL 

lad  pijif  eSuaAT 

5=- 

•iioi  jjtiiiiun  IMOJ, 

118 

lis 

1     . 

r^ 

1 

ill 

1 

ill 

lil 

lil 

s_- 

t=- 

i 

in 

1 

1M 

■a 
I- 

If 

i 

s 

§ 

s-S-S 

1 

lii 

b 

-= 

a  ■  ■ 

s 

^ 

i 

1i 

^ 

t 

£■! 

f 

1 

r 

!_ 

^ 

P<=)!i 

1 

1 

is* 
111 

^ 

" 

!SK» 

■5- 

.3 

k\ 

1 

!-:? 

J 

1 

1 

Ni 

V 

1 

.15 

m 

U  1 

CONDITION  OP  THE  MINING  INDUSTBT — CALIFOENIA. 


\ 

1 

■3 

i 

SS 

, 

1   11  ■! 
?.  =fe  "- 

M  1 

1  ■ 

|2  a  -1 

ii 

1 

pst 

■VOi«tina 

5  as  "a  p 

8*         S         8         8    1 

, 

■uaiBjauqimiK 

_  ■  J 

8    SS    Si    8 

88         8         8         S    1 

T? 

jjd  mSui  .lUduin 

*""""" 

"" 

"     »  1 

^Ti^^ 

s  is  it  -i 

■i-i     5     i     6 

■am 

udaonnoijoi-oo 

1 

I 

■mi 

:  sp  as  s 

g         S         S         3    1 

»  1 

-paCoidiiia 

«  as  -a  a 

38         8         9         P    \ 

«. 

■diini-ja-iMlinDil 

: 

S  IS  §§  § 

$ 

1 

§       3l 

t 

■<udm[niHi|^I 

f  1?  f=^  3 

S 

:     S     S     $1 

5    SS    88    8 

SS         i 

S 

i 

j«Ippj.t.»u»iT 

S   S3    "£    8 

82         S 

^  n  i^  n 

§§     i 

1       i  1 

; 

g-     afp--     W     1-- 

i-rf     rf 

i 

? 

i  1!  IS  § 

II     1 

S 

! 

^ 

s  ■"•"  "  " 

«,-.j     -t     ^     if  1 

> 

%  5 

Is 

15 

1 

I 
1  1 

ll 

i  s 

1 1 
i  1 

1 

1 
j 

f 

J 

i 
1 

1 

i 

ii  \ 

ii  1 

E 

8    1 

tl 

a 

3*N 

'I 

3   1 

i 

i 

H      Y. 

\i. 

! 

.     1 

1 

26        MIMES  AND  MIKING  WE8T  OF  THE  EOCKY  MOUNTAINS. 


— « 

il 

2 

]WI  ^i»m)i»il  WPO 

s  s 

S^S 

■„.^.i..™.»n|      ;    :      :  ;   i    1 

„-i»K;Ko 

1?!  8 

sss 

j^dpanmsoiapooii 

r '  \ 

! 

•nimjowo 

i  % 

11  § 

I  s 

5if« 

ii 

i  I 

i 

U 

il< 

iii 

11 

i 

•duipjoiqai.in 

I-  - 

g^^r » 

s  s 

!5g  g 

■«iiu.l»jiiiq3]/.ii 

I 

g^g 

■«!ojB,.JfliWianiH 

a  « 

2S  S 

3    8        Mil 

■JO] 

1^ 

w^ 

1*1 

1 

S' ;   ; 

id 

i 

1 

1 

1  ^ 

If 
II 

|: 

s 

U 

J,5ll 

m 

i 

CONDITION   OP   THE   MINING   INDUSTRY CALIFOENU. 


27 


Quartz^miUs  in  Calif ornia,  from  reports  of  County  assessors. 


Coonties. 
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Comities. 
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*It  will  be  observed  that  there  are  no  returns  for  the  year  1873  from  the  counties  of  Nevada  and 
Mariposa.  These  counties  had,  in  1872,  80  mills,  and  crushed  an  aggregate  of  123,633  tons  quartz.  The 
large  gold-product  of  California  for  the  year  1873  is  evidently  due  to  the  increased  activity  m  hydraulic 
mining. 

QUICKSILVER. 

A  promineDt  feature  in  the  mineral  development  of  California  during 
tbe  year  1873  has  been  the  great  number  of  new  discoveries  of  cinna- 
bar-ore. A  notable  fact  in  connection  with  these  discoveries  is,  that 
tbe  quicksilver  product  of  the  State  has  at  the  same  time  declined  ma- 
terially. This  being  the  case,  of  course  the  article  has  risen  greatly  in 
price,  having  advanced  from  90  cents  in  January  to  $1.20  per  pound  in 
December.  This  is  due  to  the  decreased  production  of  the  jmncipal 
mines,  to  which  we  have  looked  for  the  bulk  of  quicksilver  produced 
in  the  State.  As  California  is  the  only  State  in  the  Union  which 
yields  this  necessary  article,  it  is  to  be  hoped  that  some  of  the 
numerous  deposits  found  during  1873  will  in  time  rival  the  famous  old 
mines.  The  price  of  quicksilver  exercises  an  important  influence  on 
tbe  mining  interests  of  all  the  Pacific  coast  States  and  Territories,  and 
its  production  at  a  cheap  rate  is  a  matter  of  great  interest  to  the  mining 
population.  Competent  authorities  estimate  that  the  present  consump- 
tion on  the  Comstock  lode  alone  amounts  to  about  800  flasks  per  mouth, 
or  three-fourths  of  a  million  pounds  per  annum.  Including  this,  the 
entire  State  of  Nevada  is  estimated  to  consume  about  1,100  flasks  per 
month,  or  nearly  1,000,000  pounds  per  annum.  On  inquiry  at  the  oflBces 
of  the  Central  Pacific  Railroad  Company,  it  is  found  that  the  greater 
proiK)rtion  of  the  quicksilver  carried  by  the  road  during  the* year  went 
to  the  mills  at  the  Comstock  lode,  Nevada.  During  eleven  months  of  1873 
they  carried  as  freight  415,597  pounds,  of  which  384,054  pounds  went 
to  Virginia  City.  Of  the  total  amount  carried,  35,947  pounds  went  east 
from  San  Jos6,  the  rest  from  San  Francisco.  That  from  San  Jos6  prob- 
ably came  from  the  New  Almaden  and  New  Idria  mines.  When  it  is 
remembered  that  in  1872  the  price  per  pound  was  85  cents,  and  that  at 
present  writing  it  is  $1.20  per  pound,  it  will  be  seen  that  this  variation 
in  price,  though  only  a  few  cents  per  pound,  makes  a  considerable  dif- 
ference to  the  mining  community. 

The  following  estimate  of  the  quicksilver  product  for  1873,  together 
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with  the  export  statistics,  is  from  the  Commercial  Herald,  of  San  Fran- 
cisco: 

1871.  1872.  1873. 

Floftks.  Flaaks.'  Flasks. 

NewAlmaden  mine  .-' 18,7()3  17,7r>.3  12,000 

New  Idria  mine 9,t227  8,597  7,ii00 

Redington  mine 2,128  2,456  4,200 

Sundry  other  mines 1,763  1,500  4,K)0 

Total 31,881  30,306  28,600 

The  exports  to  the  different  conntries  for  1872,  and  the  three  previous  years,  were  as 
follows : 

To-                                                                                               1870.             1871.  1872.  1873. 

Flasks.       Flasks.  Flasks.  Flasks. 

NewYork 1,000           800  1,202 

China 4.050        7,900  4,810  1,900 

Mexico 7,088        3,081  5,038  3,761 

South  America 1,300        2,200  1,300  508 

Australia 300        1,100  643  105 

British  Columbia 9               6  2  11 

Other  countries 41            118  103  74 


Total 13,788      15,205      13,098        6,359 


And  our  exports  previously  have  been : 

Flasks. 

In  1869 24,415 

In  1868 44,506 

In  InGT 28,853 

In  1866 30,287 

In  1865 42,469 

In  1864 36.927 

In  1863 26,014 

In  1862 33,747 

In  1861 35,995 


Flasks. 

In  1860 9.448 

In  1859 3,399 

In  1858 24,142 

In  1857.. 27,262 

In  1856 23,740 

In  ISw 27,165 

In  1854 20,963 

In  1853 12,737 

In  1852 900 


During  the  year  1873,  the  market  has  presented  many  unexpected  features.  The 
price  opened  in  January  at  90  cents,  was  advanced  in  February  to  92^  cents,  in  March 
to  95  cents,  at  which  figure  it  stood  on  the  first  of  April,  1873,  at  which  date  the  combi- 
nation expired  which  had  for  a  long  time  kept  under  one  control  the  entire  product  of 
the  three  largely  producing  mines,  viz.,  the  New  Almaden,  the  New  Idria  and  the 
Redington.  The  sales  had  for  some  time  been  sharply  up  with  the  total  production, 
and  there  was  at  that  date  no  surplus  stock  whatever  on  cither  the  homo  or  any 
foreign  markets.  The  parties  who  owned  the  New  Idria  mine  were  also  the  parties 
who  enjoyed  the  combination  contracts  for  so  long  a  period,  and  they  were  of  course 
desirous  of  making  frenh  contracts  for  a  new  term,  whereby  they  could  continne  to 
enjoy  the  profits  of  handling  the  product  of  all  these  hiines  on  a  commission  basis. 
The  Redington  Company,  however,  refused  to  make  any  such  arrangement,  preferring 
to  handle  their  own  products  and  realizing  that  there  was  no  longer  the  least  need  of 
any  combination  to  protect  them  from  competition  in  price,  but  that,  on  the  contrary, 
every  flask  of  quicKsilver  would  be  needed  for  local  consumption  quite  as  soon  as 
produced. 

llius  from  the  1st  of  April,  1873,  there  has  been  no  combination  whatever  among  the 
three  large  mines  above  mentioned,  but  the  market  has  regulated  itself  by  the  laws 
of  supply  and  demand,  as  in  the  case  of  any  other  commodity.  The  price  continued 
95  cents  per  pound  until  Juno  24, 1873,  when  it  was  raised  to  $1,  advancing  in  August 
to  $1.10  per  pound,  and  still  again  on  the  18th  of  November,  1873,  to  $1.20  per  pound 
in  gold,  cash,  at  which  figure  it  closes  the  year,  with  a  demand  for  export  considerably 
in  excess  of  the  ability  of  the  market  to  supply.  It  is  easy  to  see  the  causes  which 
have  led  to  this  large  advance,  and  impossible  not  to  recognize  their  legitimacy. 
Briefly  stated,  the  whole  solution  lies  in  the  fact  of  the  very  large  decline  in  the  pro- 
duct of  the  New  Almanden  mine;  which,  in  the  3'ears  of  its  prime,  used  to  pro<luce  fully 
3,500  flasks  per  month,  but  which,  during  the  year  1873,  has  not  produced  as  much  as 
1,000  flasks  per  month,  and,  indeed,  in  the  last  half  of  the  year  has  not  avei-aged,  it 
is  said,  750  flasks  per  month.  In  the  moan  time,  the  New  Idria  and  the  Redington 
have  no  more  than  held  their  own,  and  all  the  newly  opened  mines  together  have  not 
made  a  total  product  to  exceed  an  average  of  400  flasks  per  month  for  the  whole  year ; 
the  deficit  of  the  production  of  the  New  Almaden  being  thus  2,500  flasks  i)er  month, 
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there  having  been  sabstantial]^  no  gain  of  prodact  from  either  the  New  Idria  or  the 
Sedington,  and  only  a  total  gam  from  all  the  new  mines  together  of  not  over  400  flasks. 
The  market  has  heretofore  been  at  least  2,100  flasks  per  month  short  of  its  supply  iu 
previous  years,  a  decline  of  over  one-half  in  available  stock.  The  first  effect  of  this 
was  to  cnt  off  all  shipments  to  China  and  Mexico,  and  these  markets,  which  have  here- 
tofore drawn  from  California  as  much  as  20,000  flasks  per  year,  were  forced  to  send  to 
London  for  their  supplies,  where  they  met  with  a  market  only  moderately  well  stocked, 
and  totally  unable  to  supply  so  large  a  demand  thus  suddenly  precipitated  upon  it. 

The  same  joornal  states  that  it  is  not  thought  possible  to  increase  the 
yield  of  the  Almaden  mine  in  Spain,  even  in  times  of  peace,  so  as  to 
meet  the  increased  demand  in  London ;  and  it  may  be  stopped  alto- 
irether  on  account  of  the  disturbances  in  Spain.  It  says  that  the  New 
York  market  alone  calls  for  from  500  to  600  flasks  of  quicksilver  per 
mouth,  and  the  home  consumption  on  the  Pacific  coast  is  such  that  not 
more  than  200  or  300  flasks  per  month  can  be  spared  for  export  to  New 
York.  Such  being  the  facts  with  reference  to  the  supply  of  quicksilver, 
now,  when  we  consider  the  demand  for  consumption,  we  find  that  such 
has  been  the  development  of  mining  industry  on  this  coast  that  our 
mills  now  consume  fully  50  per  cent,  more  than  they  did  two  years  ago, 
and  it  is  to-day  a  fact  that  the  local  requirements  of  the  Pacific  States 
and  Territories  for  mining  purposes  are  so  nearly  equal  to  our  total  pres- 
ent production  of  quicksilver  as  to  leai^  none  whatever  to  spare  for  for- 
eign exi>ort.  As  to  the  probability  of  an  increase  in  supply,  the  Herald 
says: 

It  would  appear  from  the  best  obtaipable  information  that  the  New  Almaden  does 
not  proAiise  to  yield  as  much  as  last  year,  and  may  not  safely  be  counted  on  to  produce 
over  750  flasks  per  month.  The  New  Idiia  promises  no  increase,  and  cannot  l>e  esti- 
mated at  over  750  flasks.  The  Redington  mine,  which  has  during  the  past  year  been 
nualde  to  reduce  all  its  ore,  by  reason  of  the  partial  giving  out  ot  its  old  furnaces,  has 
for  the  past  six  months  been  constructing  two  new  furnaces,  on  the  Knox  &  Osborne 
Patent  plan  ;  and  will,  in  the  course  of  January,  1874,  place  them  in  operation.  They 
have  been  very  carefully  constructed,  f|t  large  expense ;  and  are  claimed  to  bo  by  far 
the  best  quicluilver  reduction  works  yet  constructed.  When  in  operation  they  may 
1k}  count ed  on  to  increase  the  yield  of  the  Redington  mine  from  350  flasks  per  mouth — 
its  yield  for  the  past  year — to  say  600  flasks  per  month  ;  and  this  may  be  counted  on 
as  a  permanent  increase,  as  they  have  already  mined,  and  on  the  surface  10,000  tons  of 
ore,  and  the  daily  out-put  of  the  mine  is  fully  equal  to  the  capacity  of  the  now  fur- 
ntcf^s.  The  Redington  will  thus  make  good  the  deficit  over  last  year's  production  of 
the  Xew  Almaden,  so  that  the  three  principal  mines  together  will  produce  the  same 
aggregate  as  they  did  last  year.  This  would  still  leave  an  unfilled  requiremcut  of  at 
ItskHt  1,000  flasks,  on  the  consumption  figures  before  given,  and  this  can  only  be  made 
np  by  new  mines  coming  into  production. 

The  writer  (Mr^  Yale)  has  spoken  with  several  gentlemen  familiar  with 
the  quicksilver  interests  of  the  coast,  and  they  agree  that  the  view  taken 
by  the  Herald  on  the  subject  is  the  correct  one.  The  **  monopoly  "  so 
long  existing  in  this  product  exists  no  longer ;  and  the  price  is  regulated 
by  the  well  known  laws  of  supply  and  demand.  • 

Au  attempt  has  been  made  this  yetfr  to  obtain  reliable  data  as  to  the 
production  of  each  quicksilver  mine  in  California.  The  writer  regrets 
to  add  that  this  attempt  has  been  abortive,  but  bettor  results  are  hoped 
for  next  year.  One  great  difficulty  in  the  way  was  tliat  so  many  differ- 
ent deposits  were  found  this  year  in  widely  separated  localities  in  the 
State,  of  which  there  had  been  nothing  but  newspaper  mention ;  it  was 
difficult  to  obtain  the  names  of  parties  in  authority  who  could  give  reli- 
able figures,  and  in  numerous  Ciises  these  parties  when  found  refused  to 
make  the  affairs  of  their  mines  public.  Letters  written  to  superintend- 
ents or  owners  were  never  answered,  or,  when  answered,  the  informa- 
tion was  declined,  or  the  writer  was  referred  to  other  parties  who  could 
not  be  found.  One  reason  for  this,  in  connection  with  the  new  mines, 
is,  that  the  local  newspapers  had  so  systematically  **  puffed  ^  certain 
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"claims^  that  the  owners  did  not  like  their  mines  to  be  compared  with 
others  more  favored,  since  in  most  instances  the  mines  are  for  sale.  In- 
deed, it  was  found  on  close  examination  that  only  a  small  proportion  of 
any  of  the  new  mines  are  prodacing  at  all ;  others  are  turning  out  a  few 
flasks,  while  two  or  three  give  evidence  of  becoming  some  day  very  val- 
uable. The  majority  of  them,  however,  are  hardly  prospected,  and  do 
not  as  yet  deserve  the  name  of  mines.  Some  work  is  doing  on  most  of 
them,  though  the  majority  of  the  owners  are  slowly  opening  their  claims 
so  as  to  place  them  in  a  condition  favorable  for  sale. 

The  following  sttitement  gives,  as  far  as  could  ^e  obtained,  the  amount 
of  quicksilver  yielded  bv  producing  mines  during  1873 :  New  Almaden, 
11,042  flasks;  New  Idria,  7,600  flasks;  Eedington,  4,200  flasks;  Great 
Western,  651  flasks;  Manhattan,  621  flasks;  Summet,  75  flasks;  Am- 
erican, 128  flasks;  Napa,  199  flasks;  California,  995  flasks;  Phoenix, 
880  flasks;  Washington,  197  flasks. 

Among  the  important  mines  which  have  been  producing,  but  from 
which  no  returns  are  obtainable,  is  the  Saint  John,  near  Valiejo.  The 
Vallejo  Clironicle  says  of  it,  in  a  late  issue : 

The  Saint  John  qnicksilver  mine  has  now  been  producing,  since  July  1,  1873,  and  is 
proving  a  mine  of  wealth  to  its  proprietors.  The  average  production  of  quicksilver 
from  this  mine,  since  the  dat.e  given,  bite  been  200  flasks  per  mouth,  some  mouths  the 
yield  reaching  as  high  as  300  flasks,  and  then  again  falling  to  a  much  lower  amount. 
In  the  Wilson  drift — making  tlio  third  level — which  the  workmen  have  recently  been 
engaged  in  running,  metal  has  been  struck.    Ore  is  also  being  still  takeii  out  in  the 

Vallejo  drift.    The  mine  is  now  employing  about  sixty  men. 

« 

The  Lost  Ledge  in  ^S^apa  County  produced,  with  a  retort,  about  20  or 
30  flasks;  and  the  Sonoma  mine  has  produced  50  flasks  during  the 
year.  The  Missouri,  in  Napa  County,  produced  with  a  retort  in  Decem- 
ber, 1873,  and  January,  1874,  about  15  or  20  flasks  of  quicksilver,  but 
nothing?  previous.  The  Sonoma  or  Thompson  mine  at  Pine  Flat  com- 
pleted its  furnace  in  January,  1874,  and  cleared  up  about  50  flasks  at  the 
flrst  run. 

The  Manhattan  mine,  spoken  of  above  as  having  produced  621  flasks, 
has  only  run  its  furnace  during  the  last  eight  months  of  1873.  The 
Oakville  or  Napa  produced  from  June  21, 1872,  to  January  1,  1873,  180 
flasks.  From  January  1, 1873,  to  June  1,  1873,  it  produced  199  flasks. 
Tlie  mine  shut  down  in  June,  1873,  and  is  now  in  the  bankrupt  court. 

The  Panoche  or  Cerro  Bonito  mine  in  Fresno  County  with  shortly  bo 
supplied  with  reducing  works,  when  it  will  be  placed  on  the  list  of  pro- 
ducing mines.  The  Knox  and  Osborne  furnace  at  the  mine  is  nearly 
completed  and  will  reduce  24  tons  per  day.  The  ore  is  reported  to  be 
verv  rich. 

a/ 

Among  those  mines  which  have  produced  little  or  nothing  this  year 
may  be  mentioned  the  Lake,  in  the, county  of  the  same  name;  the  Key- 
stone, in  San  Luis  Obispo  County ;  the  Abbot,  in  Colusa  County ;  the 
yellow  Jacket,  Hasbrouck,  Ida  Clayton,  Pine  Mountain,  Lodi,  and 
Geyser,  at  Pine  Flat;  the  Valley,  Pioneer  or  Bell,  Last  Chance,  and 
Guadeloupe. 

Quite  a  number  of  other  claims  might  be  mentioned,  which  are  now 
being  prospected.  Some  of  those  spoken  of  are  working  with  retoits,  but 
until  furnaces  are  supplied  the  product  will  be  very  small. 

The  Saint  John  mine  is  quite  a  promising  one.  The  mine  and  works 
are  located  on  the  Wilson  Hill  ranch,  five  miles  from  Vallejo,  Solano 
County,  in  the  range  of  high  hills  that  form  a  portion  of  the  Coast 
liange.  The  hills  of  Sulphur  Spring  Valley  were  long  since  known  to 
contain  quicjksilver.  In  the  year  1852,  Mr.  John  Neate  first  became  con- 
vinced of  the  existence  of  valuable  ores  in  that  locality,  and  made  the 
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first  exploration.  In  1858,  he  placed  before  capitalists  specimens  of 
cinnabar  taken  therefrom.  They  discouraged  the  opening  of  any  new 
quicksilver  mine,  stating  as  a  reason  that  the  snpply  was  greater  than 
the  demand.  Under  these  discouraging  circumstances  prospecting  was 
continued  on  a  small  scale  for  several  years  until  the  appreciation  of 
quicksilver  and  the  increased  demand  for  the  use  of  California  mines 
enlisted  the  assistance  of  San  Francisco  capitalists,  through  whose 
efforts  several  promising  mines  have  been  0[>eiied  in  the  Coast  Range 
counties  north  of  San  Francisco  Bay.  Among  these  is  the  Saint  John 
quicksilver  minepwhich  is  thus  described  by  the  Vallejo  Chronicle : 

This  mine  and  works  are  located  on  the  Wilson  Hill  ranch,  five  miles  directly  north 
of  Vallejo,  in  the  range  of  bish  hills  that  forms  a  portion  of  the  Coast  Range.  The 
ledge  runs  southeast  and  northwest,  near  the  summit  of  one  of  the  highest  hills  in 
the  range,  and  dins  to  the  north  at  an  angle  of  aboat  forty  de&rrees.  It  was  opened 
by  a  drift  20  feet  below  the  outcrop,  developing  a  width  of  30  feet  for  the  ledge,  with 
15  per  cent,  ore  all  the  way  throngh.  At  the  end  of  the  tnnnol  or  drift,  or  at  the 
''wall,''  on  the  east  side,  the  workmen  have  gone  down  with  an  incline  for  a  distance 
of  ,50  feet ;  and  it  is  in  this  latter  excavation  where  the  largest  deposit  of  rich  ore  has 
been  found.  From  the  mouth  of  the  incline,  down,  the  rock  grew  richer,  aud  the  bottom 
of  the  incline  shows  a  solid  mass  of  50  or  60  per  cent.  ore.  The  supetinteudout  is  running 
a  tonne!  to  tap  the  ledge  on  a  level  173  feet  below  the  outcrop.  At  a  distance  of  two 
or  three  hundred  feet  west  of  the  location  of  the  above-described  ledge,  near  the 
summit,  a  little  prospecting  has  been  done,  developing  a  vein  6  feet  wide,  containing 
a  lead  of  very  rich  metal,  o  inclie-t  in  width,  with  a  foot  .and  a  half  of  paying  ore  on 
each  side,  which,  when  first  discovered,  was  only  the  thickness  of  one's  hand,  growing 
wider  aa  they  went  down  upon  it.  The  lode  of  this  portion  of  the  mine  has  been 
traced  and  explored  for  half  a  mile,  and  at  intervals  of  25  feet  shows  the  outcrop  of 
metal  of  exceedingly  rich  character. 

At  the  mouth  of  the  tunnel  is  located  the  smelting  works  of  the  company.  The  fur- 
nace is  constructed  of  brick,  in  a  circnlar  form,  between  9  and  10  feet  in  diameter,  aud 
about  13  feet  hiffh.  The  largest  diameter  of  this  furnace  inside  is  4  feet  and  6  inches ; 
it  has  a  depth  of  12  feet ;  the  chamber  is  *'  charged ''  by  fillipg  it  with  ore  and  coke^ 
a  layer  of  each,  one  above  another— and  its  capacity  is  ei^ht  tons  every  twenty-four 
boura.  There  are  five  condensing  chambers  altogether,  situated  about  10  feet  apart, 
oonnected  by  a  long  brick  fine,  each  chamber  gathering  some  quicksilver;  but  in  the 
fifth  chamber  little,  if  any,  is  found,  the  vaxM)r  having  condensed  before  reaching  that 
point ;  the  smoke  then  passes  off  into  a  chimney,  thence  into  the  atmosphere. 

At  the  first  week's  run  of  this  furnace  50  flasks  of  quicksilver  were 
produced,  and  the  mines  have  probably  tunied  out  about  200  tlasks  per 
month  for  the  last  six  months  of  1873.  This  statement  may  be  too  low, 
although  it  is  made  on  the  assertion  of  parties  competent  to  judge. 
However,  the  Beuicia  Tribune,  a  paper  published  in  the  vicinity  of  the 
mine,  phices  the  production  at  300  fla^^ks  per  .month.  Definite  informa- 
tion on  this  point  was  refused  by  the  superintendent  of  the  mine. 

The  Phoenix  is  the  principal  of  the  Pope  Valley  mines.  This  place  is 
eighteen  miles  from  Saint  Helena,  Napa  County.  The  Phcenix  is  said 
to  pnnluce  about  50  fiasks  per  week  out  of  about  125  tons  of  ore.  Most 
of  tlie  gooil  ore  is  taken  from  the  " Antone  spout,''  nearly  at  the  end  of 
the  main  tunnel.  The  deposit  runs  all  the  way  from  3  to  18  feet  in 
thickness.  The  mine  has  been  successfully  worked  for  over  three  years, 
and  has  a  Knox  &  Osborne  furnace,  the  second  of  the  kind  ever  built. 
A.  No.  8  Blake  pump  is  required  to  keep  the  mine  free  from  water.  The 
machinery  consists  of  a  12horse-power  pumping-engine  at  the  top  of 
the  shaft,'  and  a  12-horse-power  for  driving  the  lioot  blower  at  the  fur- 
nace. This  mine  produced,  during  six  months  of  1872,  l,0Jt7  fiasks  of 
quicksilver.  It  was  discovered  in  18G1  by  John  Newman,  but  it  was 
not  until  the  Sj>ring  of  1871  that  operations  were  conducted  systemati- 
cally. Up  to  January,  1871,  960  fiasks  of  quicksilver  wore  produced. 
From  April,  1871,  to  October  of  the  same  year,  704  fiasks  were  produced, 
and  this  year,  880  fiasks. 

The  Washington  mine  is  also  located  in  Pope  Valley.    The  ore  is  all 
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taken  from  a  cat  in  the  hillside,  and  as  the  mine  is  being  worked  on  a 
lease,  no  systematic  developments  are  carried  on.  It  is  said  to  tarn  ont 
30  flasks  per  month  from  100  tons  of  ore,  the  extracting  and  redncing  of 
which  coats  only  $4  at  the  mine.  Ko  machinery  is  employed.  The  fur- 
nace is  the  same  as  those  ased  at  New  Almaden,  and  a  section  of  iron 
condensers  attached.  It  is  charged  ten  times  a  month,  with  ten  tons 
for  a  charge.  This  mine  produced,  in  1872, 127  flasks,  working  on  a 
small  scale.  It  run  eight  months  in  1873.  As  they  use  adobes  they 
cannot  work  after  the  rains  set  in.     It  produced,  in  1873, 197  flasks. 

The  JEtna  mine,  a  combination  of  the  Silver  Bow,  Valley  and  Pope 
miiies,  has  a  furnace  of  the  Knox  and  Osborne  type,  but  the  production 
is  as  yet  unimportant. 

The  Great  Western  mine,  in  Lake  County,  is  another  of  the  very 
promising  mines  now  producing  quicksilver.  They  have  a  10-ton  fur- 
nace, and  are  working  65  men  at  present  writing.  The  mine  produced, 
in  October,  290  flasks;  in  November,  191  flasks,  and  in  December,  170 
flasks,  or  651  in  all,  during  the  time  the  furnace  has  been  running. 
The  following  description  of  the  mine  was  written  by  Mr.  Skidmore 
after  a  visit  in  August,  1873. 

The  Great  Western  Quicksilver  Mine  is  situated  on  the  east  slope  of 
the  Saint  Helena  Range,  at  an  elevation  of  2,200  feet  above  sea-level  and 
about  1,000  feet  above  Saiut  Helena.  Caiion — distant  sixteen  miles  from 
Calistoga.  The  mineral-bearing  matter  has  a  width  of  from  30  to  50  feet, 
and  consists  of  a  serpentine  and  talcose  formation,  associated  with  chlor- 
ite and  shales,  the  whole  ma^  irregularly  impregnated  with  cinnabar, 
and  containing  ores  of  various  grades,  from  one  per  cent,  to  pure  cinna- 
bar. The  ground  has  been  explored  for  a  length  of  1,500  feet  by  numer- 
ous tunnels,  and  a  large  proportion  proved  to  be  mineralized  to  a  profit- 
able degree.  The  workings  of  the  mine  through  the  various  tunnels, 
which  attack  the  ore-body  at  right  angles  to  its  course,  have  satisfacto- 
rily demonstrated  its  continuity  and  richness  for  more  than  1,000  feet  in 
length  and  an  average  depth  from  '* grass  roots"  to  floor-sills  of  lower 
tunnels  of  150  feet— leaving  apparently  the  best  ground  under  these 
floors  to  be  developed  by  shafts. 

The  ore-body  has  been  tapped  by  eight  tunnels.  Four  of  these— the 
upper  tunnels — may  be  considered  as  mere  prospecting  tunnels,  though 
available  for  the  extraction  of  surface-ores.  Of  the  four  lower  tunnels, 
the  main  adit,  No.  8,  attacks  the  deposit  from  the  southeast  side, 
running  under  a  ridge  100  teet  higher  than  its  mouth,  and  connecting 
(when  completed)  by  means  of  a  main  drift  with  three  lower  tunnels  on 
the  other  side  of  the  ridge.  When  this  work  is  completed,  the  entire 
product  of  the  mine  will  be  run  out  through  this  tunnel,  in  cars,  over  a 
tramway  nearly  1,000  feet  in  length,  to  the  ore-chute,  where  it  is  dumped 
on  the  feed-floor  of  the  furnace,  100  feet  below,  thereby  saving  handling 
and  hauling  of  the  ores. 

Pending  the  completion  of  this  work,  the  tunnels  on  the  other  side  of 
the  ridge  are  being  vigorously  driven  on  the  ore-deposits,  and  a  shaft  is 
being  sunk  on  No.  8  lor  a  new  level,  and  "raising''  to  surface  is  pro- 
gressing. No  extensive  and  rich  chambers  or  deposits  have  as  yet  been 
struck.  The  entire  mass  is  permeated  with  veins  of  cinnabar,  alternately 
contracting  and  expanding,  but  showing  the  remarkable  feature  of  a 
uniform  and  continuous  widening  with  depth.  In  fact,  in  all  the  faces 
of  the  various  drifts  and  tunnels,  the  faces  look  better  on  the  floor  than 
on  the  roof.  This  indicates  that  the  present  deposits  are  stringers  or 
exflorescences  of  larger  deposits.    These  stringers  are  sometimes  mere 


CONDITION   OP   THE  MmiNG   INDUSTRY CALIFORNIA. 


33 


seams,  but  are  nowhere  absent  in  any  part  of  the  works,  and  in  some 
parts  have  an  expansion  of  5  to  10  feet. 

The  property  was  acquired  a  year  since  by  a  few  shrewd  capitalists  of 
San  Francisco  at  a  costofaboat  one-tenth  of  what  the  same  prospect  wonld 
now  command.  They  have  qnietly  and  steadily  proceeded  in  its  devel- 
opmenty  having  expended  some  $50,000,  and  are  now  about  to  reap  tlie 
reward  of  their  perseverance  and  enterprise.  But  few  except  the  owners 
have  known  of  the  existence  of  a  property  which  at  no  distant  day  will 
compete  in  production  with  the  New  Almaden  and  Eedington. 

The  fhrnace  was  built  on  the  plans  of  Eiotte  and  Luckhardt,  and  has 
a  capacity  of  from  ten  to  twelve  tons  per  twenty-four  hours.  They  are 
provided  with  double  sets  of  condensers  with  capacity  sufficient  for 
mnning  another  furnace  of  equal  size,  which  will  no  doubt  soon  be  erect- 
ed, as  even  now  the  ore-supply  will  exceed  the  facilities  of  reduction. 
The  object  of  two  sets  of  condensers  is  that  one  may  cool  while  the  other 
is  in  operation,  thereby  insuring  continuous  runs.  The  company  own 
several  hundred  acres  of  well-timbered  land,  and  are  receiving  wood  at 
$2.50  per  cord.  Mr.  Luckbardt  estimates  the  cost  of  treatment  of  ores 
at  from  $1.25  to  $1.50  per  ton,  and  the  loss  of  quicksilver  at  from  5  to  6 
per  cent,  of  the  average  assay  of  the  ores.  Under  all  these  circum- 
stances, taking  into  consideration  cheapness  of  labor  and  fuel,  and  conven- 
iences for  extracting  and  delivering  ore  from  so  vast  a  deposit,  it  would 
seem  that  a  fair  profit  may  be  made  on  1  per  cent,  ore,  and  a  large  reve- 
nue derived,  by  the  construction  and  operation  of  another  furnace  of 
equal  capacity,  even  of  this  low  grade  of  ore.  However,  there  is  no 
reason  to  suppose  the  average  yield  will  run  below  2^  per  cent.,  and 
even  5  per  cent,  may  be  looked  upon  as  reasonable.  The  extent  of  sup- 
ply is  practically  unlimited  for  many  years  unless  the  reducing  macbiu- 
eiy  should  be  largely  increased.  The  appliances  of  the  mine  are  first 
class,  and  show  the  exercise  of  skill,  experience,  and  judgment  in 
planning  and  execution.  This  is  manifest  in  the  construction  of  furnaces, 
chutes,  roads,  and  handling  of  water. 

The  Quicksilver  Company,  owning  the  Kew  Almaden  mine,  in  Santa 
Clara  County,  produced,  during  1873,  11,042  flasks  of  quicksilver  of  76J 
pounds  each,  being  an  average  monthly  production  of  920  flasks.  The 
production  for  the  several  months  was  as  follows : 


Flftsks. 

Jaaaary 1,325 

Febrnary 1,232 

March 875 

April 1,000 

Moy 1,100 

Jane 910 

Jnly -800 


Flasks. 

Angnst 7.'^') 

September 615 

October 700 

November 7r:0 

December 1,000 


Total 11,042 


.  This  product  was  disposed  of  as  follows : 

Flasks. 

Delivered  D.  O.  Mills,  under  contract  of  sale  which  expired  April 

1 ,  1873 3, 253 

Delivered  Thomas  Bell,  for  sale  on  account  of  tbe  company 7, 663 

On  hand,  December  31, 1873 126 

Total •. 11,042 

The  earnings  from  all  sources,  as  detailed  in  the  manager's  report, 
were  $827, 160.28.  The  expenditures  were  $398,666.01,  showing  a  decrease 
as  compared  with  the  preceding  year,  while  the  outlay  for  prospecting 
and  dead-work  has  been  fully  equal  to  that  of  former  years. 

3  M 
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After  the  expiration  of  the  contract,  (April  1, 1873,)  for  the  sale  of  the 
product  to  Mr.  D.  O.  Mills,  at  $50.50  per  flask,  the  company  entered 
into  an  agreement  with  Mr.  Thomas  Bell  of  San  Francisco,  to  act  as  agent 
for  the  sale  of  the  product  for  one  year.  It  was  considered  fortunate  that 
the  old  contract  was  got  rid  of  at  a  time  when,  from  natural  causes,  the 
price  of  quicksilver  was  considerably  enhanced,  thereby  enabling  the 
company  to  reap  the  benefit  of  a.  higher  price.  The  first-mortgage 
bonded  indebtedness  of  $500,000  in  gold,  due  June  1, 1873,  has  all  been 
paid  and  canceled.  Through  the  extinguishment  of  this  funded  in- 
debtedness the  company  is  relieved  of  an  annual  interest  charge  of 
$35,000  in  gold. 

While  the  product  of  the  mine  haa  fallen  off  largely,  as  compared  with 
preceding  years,  the  financial  condition  of  the  company  has  materially 
improved.  The  surplus  in  cash,  quicksilver,  and  ore,  after  paying  the 
first-morgage  debt  and  the  interest  due  January  1,  1874,  was  $320,000. 
The  second-mortgage  bonds,  amounting  to  $1,000,000,  now  constitute  the 
only  outstanding  obligation. 

The  operations  of  the  mines  of  New  Almaden  are  shown  in  the  report 
of  Mr.  Eandall,  the  manager,  for  the  year  ending  December  31, 1873,  to 
•  have  been  as  follows : 

Earnings : 

From  3,253  flasks  of  quicksilver  produced  from  January  1  to 
March  31,  sold  and  delivered  to  D.  O.  Mills,  esq.,  under 
contract  of  $50.50  per  flask $164,*276  50 

From  7,789  flasks  of  quicksilver  produced  from  April  1  to 
December  31,  as  follows :  Sales  of  5,638  flasks  through 
the  agency  of  Thomas  Bell,  esq.j  at  current  market  prices 
for  account  of  the  com[)any 410, 100  55 

Advances  on  2,025  flasks  consigned  to  Thomas  Bell,  esq.,  for 
sale ' 101, 250  00 

Amount  to  be  received  over  advances  on  2,025  flasks,  and 
value  of  126  flasks  at  the  mine,  estimated 70, 8:50  00 

From  rents  and  privileges 20,  7 J9  84 

From  miscellaneous  sources 2, 322  64 

From  ore  account  increased 51, 659  75 

Total 82 7, 109  28 

r  

Expenses: 

Mine  and  hacienda  pay-rolls $317, 573  69 

Material  and  supplies  consumed 5Gy  244  *29 

Miscellaneous  property 1, 314  38 

Tiixes  and  miscellaneous  expenses 23, 533  Go 

Net  earnings  for  1873 428, 503  27 

Total 827,J69  28 


Showing,  as  compared  with  1872,  a  decrease  in  gross  earnings  of 
§82,249.07  ;  in  expenses  of  $58,993.17 ;  and  in  net  earnings  of  $23,255.90. 
Under  the  present  arrangement  for  sale  of  quickvsilver,  the  company  re- 
ceives on  its  mouthlj'  product  an  advance  of  $50  per  flask,  and  subsequent 
settlements  at  market  rates.    Half  the  quicksilver  is  now  delivered  in 
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irregalar  flasks,  containing  67  pounds,  thns  making  available  20,000 
flasks,  which  have  been  stored  at  the  works  for  many  years  as  unservice- 
able. The  quicksilver  which  is  intended  for  sale  in  Nevada  and  New 
York  is  delivered  to  Mr.  Bell  at  San  Jos6  instead  of  San  Francisco,  thus 
saving  freight  and  charges  amounting  to  25  cents  per  flask.  The  ad vauee 
in  market  price  has  been  rapid.  In  May  it  was  95  cents  per  pound  ;  iu 
Jane,  81;  in  August,  $1.10;  and  in  November  and  December,  $1.20; 
while  the  price  in  London  for  quicksilver  from  Spanish  Almaden  was 
£20  per  flask,  or  $1.25  per  pound. 
Mr.  Bandall  gives  the  following  interesting  details  of  operations: 

The  mine  pay-rolls  are  classified  as  foUows : 

Ore  paid  minen  by  the  carga $101,  TmO  00 

Ore  cleamDg  by  the  carga 9,2'>G  1)!^ 

Terrero : 1G,404  77 

Tieiras  from  the  dump  and  mine 10,400  4*2 

Prospecting,  miners  by  the  day 1*2, 67rt  00 

Yardage 71,6S4  19 

Timbermeu  and  miners  by  the  day 13,067  TO 

Tramming 17,875  fS 

Foremen 5,245  00 

Laborers  and  skilled  labor 15,524  12 

Wagon  transportation ^ 1,979  37 

Total 275,928  18 

The  price  paid  for  mine  ore  averaged  $5.18  per  carga  of  300  pounds,  and  the  cost  for 
cleaning  it  was  47  cents  per  carga.  The  terrero  or  lowest  grade  ore,  picked  from  the 
damp,  and  the  tierras,  or  fine  screenings,  cost  respectively  an  average  of  $1.84.  ami  30 
cents  per  carga.  For  ore  of  all  qualities  and  grades  the  cost  per  car/^a  was  $3.04.  in 
which  cost  are  included  all  expenditures  on  mine  pay-rolls.  Tne  dead-work  aud  pros- 
pecting equaled  an  average  cost  of  $1.07  per  carga. 

The  hacienda  pay-rolls  amounted  to  $41,645.51  ,of  which  the  expenditures  were  for — 

General  account,  including  repairs $29,647  03 

Operation  of  railroad 2, 7.*-9  19 

Operation  of  furnaces 9,209  24 

Total 41,615  51 

The  average  number  of  furnaces  in  operation  was  5 J,  aud  the  number  of  char<;p8 
fired  and  roasted  was  185,  the  average  quantity  of  ore  in  each  charge  beiug93;078i>ouuds, 
making  an  aggregate  of  17,3:K),375  pounds. 

The  furnaces  consumed  2,!563  cords  of  wood,  at  an  average  cost  per  charge  of  §76.64, 
or  a  cost  per  carga  of  25  cents,  or  $1.28  per  flask  of  quicksilver  produced  ;  coke,  cliar- 
coal,  and  coal  were  used  to  a  limited  extent ;  and  adding  their  cost  to  the  value  of 
wood  consumed,  the  total  average  cost  per  carga  for  fuel  is  26  cents.  Taking  the  totals 
of  the  hacienda  pay-rolls  and  the  value  of  wood  consumed,  the  average  cost  per  charge 
fi>r  rfjasting  ore  was $301.75 ;  per  carga,  97  cents,  and  per  flask  of  quicksilver  produced, 
$5.06. 

The  following  is  a  comparison  of  these  costs  with  those  for  the  same  purposes  in 
1872: 

1872.  1873.  1973. 

Woo<l,  average  cost  per  charge $78. 16.  $76. 64.  §  1 .  52  decrease. 

Wood,  average  cost  per  carga 0. 22.  0. 25.  0. 03  increase. 

Wood,  average  cost  per  flask 0.86.  l.'2>i,  0.42  incnase. 

Wood  and  pay-rolls,  cost  per  charge 242. 05.  301. 75.  59. 70  incnase. 

Wood  and  pay-rolls,  cost  per  carga 0. 68.  0. 97.  0. 29  iucroase. 

Wood  and  pay-rolls,  cost  per  fljisk 2.67.  5.06.  2.39  inerca»e. 

The  low  grades  of  ores  reduced  account  for  the  increased  cost  per  flask  of  quick- 
Eilver  pnxluced,  and  the  same  cause,  with  the  fact  tliat  all  current  cxi»en.<s«*s  lor  npaiia 
are  iuclndeil  in  pay-rolls,  instead  of  being  made  a  separate  charge,  as  was  ilouy  last 
year,  explains  the  increase  shown  for  ]>ay-rolls  aud  wood. 

Tbe  cost  of  11,402  flasks  of  quicksilver  was  $347,006.26,  or  $31.42  per  flask,  being 
86.7:;  more  than  the  average  cost  in  lv^2. 
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The  prodDctlon  of  mine  ore  waa  19^95^  careos  of  300  ponnds,  a  monthly  average  of 
1,633  cargas.    Of  thiaqaantity  tliere  i\  as  produced  from  the — 

CugM. 

Old  mine 17,544 

San  FrandiOtt 349i 

Outside  mines 1,T02 

Total 19,595* 

There  was  gathered,  moreover,  from  the  dumps  at  the  old  and  new  Planillaa  B,9091i 
cargOB  of  terrero,  and  from  the  ilumoB  and  the  mine  62.176  cargaa  of  tierrae.  The 
aggregalA  production  of  crude  material  waa  thna :  90,680t  eargaa,  or  13,ett2iMAr  tons, 
iiD  inereaae  of  19,334^  eargaa  over  the  previoas  year.  Thia  increase  ia  in  low-grade 
ore,  averaging  a  yield  of  2  per  cent,  of  qnickailTei,  and  leqnirlng  to  be  made  Jnta 
adobes  or  ann-dried  bricka  before  roaating. 

The  mioe  at  all  points  has  been  and  is  poor;  and  only  by  nntiriiig 
exertion  has  it  been  possible  to  keep  the  furnaces  oven  partially  supplied 
vrith  ore.  Both  extraction  and  prospecting  have  been  pashed  with  the 
ntmost  eaergy,  9,233  feet  of  tunnels,  drifts,  cross-cuts,  and  shafts  bav- 
iag  been  opened  dnriog  the  year,  at  an  average  cost  of  $23.29  per  mn- 
uing  yard,  for  prospecting  or  communications.  The  total  expenditnre 
for  deiid-work,  including  timbering,  was  $97,629.69.  The  results  have 
proved,  however,  less  satisfactory  than  those  of  1871  and  1872 ;  and  the 
prospects  of  further  developments  are  not  at  present  specially  encourag- 
ing. A  discovery  of  rich  ore,  made  in  April,  1873,  eveutaated  in  disap- 
pointment, the  size  of  tbe  body  being  limited. 

The  product  of  this  property  daring  the  period  of  21  years  and  three 
months,  eodiug  December  31,  1873,  was  as  follows : 

New  Almaden  mine,     GTn,  150  flaaks, or 43,e4o,  ?75ponndB. 

Enriqoetta,  10,571  flaaks,  or 808,  681  pounds. 

Total &e3, 721  flasks,  or 44,654,  656  pounds. 

The  following  statement  shows  the  product  of  all  the  fhrnaces  for 
1S73: 
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The  annoal  prodactioa  since  July,  1850,  will  be  seen  by  the  followiDg 
table: 


Dale*. 
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This  table  was  compiled  by  Mr.  Croniee  forthe  "  nataral  wealtli  of  Cal- 
ifoniia,"  up  to  t8C7,  and  the  writer  has  added  the  prodnet  of  eaeh  yt^sir 
since  then,  to  mal<e  op  the  sam  total.  It  is  iateresting  as  showing  tUe 
immeDSe  product  of  one  good  producing  mine. 

The  New  Idria  miue  in  Fresno  Connty,  which  produced  7,000  flasks 
this  year,  is  one  of  the  more  important  mines  of  the  State.  Among  the 
mines  owned  by  the  New  Idria  Company  are  the  Idria,  San  Carlos, 
Aurora,  Molino,  Washington,  Benada,  and  Yictorener.  The  largest 
amuQDt  of  work  has  been  done  on  the  Idria  proper.  This  mine  has 
been  producing  coustantly  since  1857.  The  underground  work  ui)oii  it 
is  said  to  measure  four  miles.  This  year,  ver;^'  heavy  machinery  lias 
been  erected  for  the  purpose  of  sinking  500  or  Cixt  feet  deeper. 

The  Battle-snake  mine  is  a  peculiar  deposit,  containing  native  quick- 
silver. It  is  located  in  Sonoma  County.  Two  cuts  have  been  made  in 
the  mountain,  from  both  of  which  tunnels  have  been  run.  Near  the 
surface  they  struck  a  mass  of  cinnabar  and  vein-matter  holding  free 
quicksilver.  Both  the  cinnabar  and  vein-matter  are  exceedingly  rich. 
The  tree  metal  follows  the  blows  of  the  pick  and  trickles  down  the  sides 
in  globules.  A  gentleman  who  visited  the  mine  recently  states  that  he 
saw  dipped  firom  a  hole  in  the  floor,  with  a  shovel,  a  mass  of  blue  clay, 
some  water,  andagreater  proportion  of  quicksilver  than  either.  He  saw 
an  oblong  piece  of  cinnabar  ore,  not  so  large  as  a  bag  of  shot, 
which  weighed  thirty  pounds;  it  was  valued  at  $25,  there  being  in  it 
only  suflScient  foreign  matter  to  bold  the  mass  together.  A  number  of 
specimens  of  this  kind  were  placed  in  a  sack,  and  after  it  was  lifted  up 
there  was  beneath  it  a  pool  uf  metal.  All  the  work  done  in  this  mine 
as  yet  has  been  with  the  aid  of  old-fashioned  rockers  instead  of  furnaces. 
The  matter  from  which  it  comes  is  a  soft,  gray  rock,  impregnated  with 
mercury  globules,  which  are  easily  shaken  together  iu  the  hand. 

Quicksilver  is  known  to  exist  in  the  Coast  range  at  different 
poiota  from  Napa  to  S:iu  Bernardino.  A  deposit  has  recently  been 
found  in  the  latter  county,  but  as  yet  has  hardly  been  prospected.  The 
Fresno  County  mines  are  more  rich  than  numerous,  the  Idria  being  the 
principal  one.  The  Cerro  Bonito,  before  mentioneil,  is  said  to  be  a  very 
promising  mine,  aud  will,  do  doubt,  shortly  become  a  good  \iEodacvQg 
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mine.  The  Winter's  mine,  in  Monterey  County,  la  now  being  worked, 
bat  as  yet  is  producing  nothing.  Several  other  small  claims  are  in  like 
condition  in  that  county. 

Quicksilver  was  first  discovered  in  San  Luis  Obispo  County  in  1863, 
and  the  mine  was  called  the  Sierra.  The  San  Pedro,  adjoining  it,  was 
soon  discovered,  and  then,  a  short  distance  from  the  two,  was  found  the 
Josephine.  This  was  purchased  by  capitalists,  and  some  $100,000  ex- 
pended upon  it.  A  handsome  furnace  was  erected  and  commodious 
quarters  for  the  men.  This  mine  is  now  being  worked  on  a  small  scale. 
The  Libertad  mine  is  on  the  same  ground  formerly  owned  by  the  Sierra 
and  San  Pedro  mines.  Work  has  been  temporarily  discontinued  on  this 
claim  on  account  of  water.  The  Quien  Sabe,  in  this  county,  has  lately 
struck  a  quantity  of  rich  ore,  and  the  owners  intend  shortly  to  erect  a 
.furnace.  The  Pine  Mountain  also  has  good  ore,  but  has  produc^Bd 
nothing  as  yet.  The  Keystone  mine,  which  was  bought  by  English  capi- 
talists, has  produced  nothing  this  year.  Several  other  mines  are  in  the 
vicinity,  none  of  which  have  produced  this  year,  for  various  reasons, 
the  principal  of  which  is  want  of  capital.  There  are  also  several  mines 
in  Colusa  County,  prominent  among  which  are  the  Abbot,  Buckeye  and 
Chapin.  The  veins  already  opened  are  doing  well,  and,  with  imperfect 
works,  have  more  than  paid  expenses.  At  Sulphur  Springs,  where  most 
of  the  cinnabar  ore  in  the  county  is  found,  are  several  good  mines. 
Several  of  these  have  been  producing  small  quantities  of  quicksilver  by 
the  aid  of  retorts.  The  shipments  from  this  locality  are  stated  by  the 
freight-agent  to  be  about  ten  flasks  per  week. 

Santa  Clara  County  contains  the  far-famed  New  Almaden  mine. 
Sonoma,  Kapa  and  Solano  Counties  contain  large  areas  where  cinnabar 
has  been  found  and  many  good  mines  will  no  doubt  soon  be  developed 
there.  This  year  there  has  been  little  real  mining  done  on  the  majority 
of  the  claims,  moat  of  them  being  only  as  yet  partially  prospected. 

The  cinnabar  ore  occurs  at  intervals  throughout  the  entire  length  of 
Passa  County,  the  area  covered  by  it  in  a  general  way  being  not  less  than 
forty  or  fifty  square  miles.  A  correspondent  of  the  Bulletin,  in  speaking 
of  the  mines  of  this  county,  says : 

Tho  most  productive  district  has  for  its  center  MoaDt  Saint  Helena,  an  irregnlar 
volcanic  cono,  situated  in  the  northern  part  of  the  county,  and  rising  abruptly  on  every 
Hide  to  a  height  of  3,500  feet.  Scattered  throughout  the  foot-hills  that  encircle,  and  the 
lower  ranges  that  flank,  this  mountain,  this  cinnabar  field  reaches  north  and  east  into 
Lake  and  westerly  into  Sonoma  County.  Here  more  than  a  hundred  company-claims 
have  already  been  taken  up,  while  the  work  of  prospectins"  is  still  actively  going  on. 
Some  of  these  claims  have  a  very  good  and  others  but  an  indinerent  show  of  surface-ore. 
In  most  cases,  however,  tho  croppings  or  top-deposits  are  rich,  and  often  very  exten- 
mve.  Upon  twenty-five  or  thirty  claims  a  good  deal,  and  upon  about  an  equal  number  a 
moderate  amount,  of  work  has  been  done,  the  balance  being  held  for  speculation,  with 
only  enough  work  performed  to  keep  possession  under  the  local  law.  In  some  instan- 
ces the  claimants  have  not  the  means  to  open  their  grounds,  and  would  give  parties 
willing  to  undertake  the  work  a  liberal  interest  for  developing  them.  Several  compa- 
nies have  a  large  force  of  men  employed,  and  have  expended  as  much  as  fifteen  or 
twenty  thousand  dollars,  and  in  a  few  instances  a  good  deal  more,  in  opening  up  and 
improving  their  mines.  Tho  mode  of  exploration  is  by  open  cuts,  shafts,  and  tunnels, 
the  improvements  consisting  mainly  of  steam-engines  for  hoisting,  pumping,  and  blast 
purposes,  with  furnaces,  retorts,  roads,  buildings,  &o.  Most  or  the  furnaces  erected 
here  are  of  the  Knox  &.  Osborne  patent,  which  seems  to  have  a  preference  over  all  others. 
In  some  cases  the  miners  have  recourse  to  a  very  rude  and  simple  style  of  furnace  as  a 
makeshift  to  get  out  a  few  flasks  of  quicksUver  to  help  keep  down  preliminary  ex- 
])onses,  this  commodity  being  now  of  as  ready  sale  as  gold  bars  themselves.  This  metal 
occurs  here  to  some  extent  in  a  free  state,  though  generally  combined  with  sulphur 
and  other  minerals,  in  the  form  of  an  ore.  Where  found  in  any  considerable  quantity 
in  a  free  state,  it  goes  a  long  way  toward  defraying  the  cost  of  development,  the  miners 
sometimes  collecting  in  a  single  claim  as  much  as  forty,  and  even  sixty  and  a  hundred, 
I>ounds  daily. 

The  ores  in  this  vicinity,  though  mostly  obtained  thus  far  from  near  the  surface,  have 
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yielded  firom  2  to  6  {>er  cent,  of  metal — averaging,  perhaps,  4  per  cent.  In  view  of  their 
abandance,  and  the  small  cost  at  which  they  can  he  mined  and  reduced,  even  1  per 
cent,  ore  wonld  leave  fair  margins  for  profit.  Mining,  hauling,  and  reduction  can  be 
done  here  at  a  cost  of  $5  or  $6  per  ton,  the  country  about  producing  the  staples  of  sub- 
sistence in  abundance,  while  wood  and  water  are  everywhere  in  good  supply.  Uuder 
eonditioDS  so  fovorable  there  can  be  little  question  but  the  production  of  quicksilver 
will  be  soon  increased  to  a  degree  that  will  work  a  material  reduction  of  prices,  however 
much  the  consumption  of  this  article  may  meantime  be  extended. 

Some  prospecting  for  qaicksilver  has  also  been  done  in  Trinity 
Coanty  on  mines  discovered  in  the  fall  of  1872.  One  of  the  claims,  now 
owned  by  San  Francisco  capitalists,  has  recently  been  worked,  and  uu- 
meroas  other  claims  are  being  prospected  by  parties  who  are  developing 
them  by  their  own  labor.  Cinnabar  is  said  to  have  been  foand  in  small 
quantities  this  year  in  Humboldt  County,  Nevada.  It  is  also  stated 
that  it  exists  in  the  southeast  part  of  Nevada.  In  referring  to  this  the 
Pioche  Becord  says : 

The  Sevich  Indians  inhabit  that  part  of  the  Colorado  YaUoy  that  lies  between  the 
mouth  of  the  Bio  Virgin  and  the  Big  Calion — a  region  of  country  believed  to  bo  rich  in 
mlnerala,  but  which  has  been  but  very  little  prospected.  The  Seviches  use  a  bright 
led  paint,  and  trade  it  to  neighboring  tribes,  which  is  believed  to  be  genuine  photosul- 
^ide  of  niercnry  or  cinnabar.  Believing  the^Piutes  had  just  received  their  annuities, 
the  Seviches  recently  visited  their  camps  on  the  Muddy,  with  large  quantities  of  it, 
intending  to  *'  swap  "  it  for  some  of  the  gim-cracks  they  supposed  the  Piutes  would  be 
pofise^aed  of.  Some  prospectors,  who  happened  along  at  the  time,  examined  the  natu- 
ral paint  and  pronounced  it  identical  with  the  vermilion  found  in  the  New  Almadon 
quicksilver  mine  in  California.  The  early  Spaniards  were  led  to  that  famous  mine  by 
ladiana,  who  had  long  used  the  cinnabar  to  paint  their  faces  and  robes,  it  being  to 
them  a  source  of  great  wealth,  as  the  Columbia  Indians  and  all  the  intervening  tribes 
were  wont  to  come  down  and  traffic  for  it.  The  Seviches,  it  seems,  are  using  their  de- 
posits to  like  advantage,  as  the  Piutes  and  Mohaves  report  their  ancestors,  as  far  back 
aa  their  traditions  reach,  have  obtained  their  paint  of  the  Seviches.  Quicksilver 
mines  on  the  Colorado,  if  as  extensive  as  those  of  California  and  Spain,  would  be  a 
source  of  great  wealth  to  individuals  and  to  the  country.  Hundreds  of  thousands  of 
dollars  are  sent  out  of  Nevada  annually  for  quicksilver.  The  Seviches  might  be  in- 
duced,'if  approached  in  the  right  way,  to  disclose  the  locality  of  their  deposits. 

COAL. 

The  coal-measures  of  California,  which  have  been  extensively  worked, 
are  found  almost  entirely  in  the  one  county  of  Contra  Costa,  on  the  east 
side  of  San  Francisco  Bay.  In  this  county  are  the  Mount  Diablo  coal- 
mines, comprising  the  Black  Diamond,  Eureka,  Pittsburgh,  Union,  and 
Central.  The  formation  is  tertiary,  and  the  coal  is  entirely  lignite.  Al- 
though excellent  for  steaming  purposes,  for  which  it  is  chiefly  used,  it  is 
of  no  use  for  smelting.*  The  coal  contains  quite  large  quantities  of  sul- 
phur, and  also  weathers  very  rapidly  on  being  exposed,  to  the  influence  of 
the  atmosphere.  It  is  interstratificd  with  sand-rock  and  shale.  In  some 
of  the  mines  the  roof  consists  of  a  mixture  of  the  two,  called  by  the  men 
^'bony,''  and,  in  such  a  case,  there  is  some  difficulty  in  supporting  the 
roof.  The  average  dip  is  30^,  and  the  strike  is  about  northwest.  The 
Mount  Diablo  coal  is  used  to  a  very  great  extent  for  steaming ;  but  in.  or- 
der to  get  good  results  the  firing  has  to  be  not  only  very  frequent  but  very 
light.  When  firing  every  ten  or  fifteen  minutes,  the  flame  is  clear  and 
good,  and,  as  the  coal  is  scattered  on,  the  flame  bursts  out  almost  instan- 
taneously. When,  however,  the  tires  are  in  the  slightest  degree  crowded, 
large  quantities  of  smoke  are  produced;  and  it  takes  but  very  little 
crowding  to  smother  the  fire  altogether.  The  extreme  ease  with  which 
the  coal  is  weathered,  and  the  fine  state  in  which  it  is  commonly  used, 
necessitate  the  employment  of  grate-bars  of  a  peculiar  kind.  These  are 
either  very  close-ribbed,  or  else  simply  perforated  with  a  number  of 

•  That  is,  if  hnrned  in  the  fnmace  containing  the  ores  to  be  smelted.  When  burned 
in  a  producer,  it  will,  of  conrse,  like  any  other  fael,  give  high  temperature  in  a  Siemens 
regenerative  fomace. — K.  W.  B. 
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small  boles,  tbrongh  which  the  draft  passes.  One  of  the  difflcalties  at- 
tenrling  the  use  of  MoaDt  Diablo  coal  is  the  fact  that  the  tubes  of  the 
boilers  get  very  much  clogged  with  it,  and  therefore  have  to  be  often 
cleaDcd  oat  The  straight  grate-bars  also  clog  with  this  coal,  and  the  fire- 
man has  to  nse  his  slice-bar  liberally.  Kesi^t^  obtained  by  the  Oregon 
Steamship  Company  show,  however,  that  it  is  a  very  good  coal  for  steam- 
ing piiriK)ses.  On  that  line  low-pressure  engines  are  used  exclusively,  and 
carry  from  20  to  25  pounds  of  steam.  Through  the  kindness  of  Mr.  W. 
A.  Phillips,  the  superintendent  of  the  company,  I  am  enabled  to  give  the 
following  facts  and  figures : 

From  the  reports  of  the  engineers  it  appears  that  the  ash  amounts  to 
an  average  of  12  to  15  per  cent.,  and  that  when  the  fires  are  apparently 
dead  a  little  coal  will  bring  them  up  again. 

The  following  table,  prepared  by  him,  will  show  the  relative  value  of 
the  Mount  Diablo  coal  and  the  Sidney  (Australian)  anthracite : 


SIDXET. 


Eighty  tons,  at  $10^ $840 

Cartage,  at  25  ceota 20 

Coal iug  ship,  at  30  cents 24 

Wharfage,  at  10  cents 8 

892 


MOUNT  DIABLO. 

One  hnndred  tons,  at  |8 |800 

Cartage,  at  25  cents 25 

Coaling  ship,  at  30  cents 30 

Wharfage,  at  10  cents 10 

865 


Eighty  tons  of  Sidney  anthracite  are  required  to  equal  the  effect  of 
10()  tons  of  Mount  Diablo,  showing  for  the  same  work  a  difference  of 
$27  in  favor  of  the  latter.  In  the  opinion  of  Mr.  Phillips,  the  best  of  the 
Monnt  Diablo  coal  is  the  Black  Diamond,  and  the  Pittsburgh  next. 

On  some  of  the  steamers  plying  on  the  bay  and  rivers  of  the  State 
200  and  250  pounds  pressure  is  carried,  but  in  these  cases  the  firing 
mast  be  repeated  at  least  as  often  as  every  ten  minutes. 

The  Scientific  Press  of  the  28th  of  December,  1872,  reports  that  it 
took  2,600  pounds  of  Mount  Diablo  coal  to  equal  one  cord  of  staudard 
oak  wood  in  the  Goverument  experiments.  In  the  same  article  is  men- 
tioned the  fact  that  some  of  the  coal  took  fire  spontaneously  from  the 
presence  of  sulphur.  In  neither  case  is  the  mine  mentioned  £rom  which 
the  coal  was  takeu. 

The  total  yield  of  the  Mount  Diablo  coalmines  is  given  a  page  or  two 
further  on.  The  yield  of  the  pi  incipal  mines  since  1868  is  shown  sep- 
arately in  the  following  table : 


Year. 


iefi9 

18-*0 

1«I 

1872 

187J,  (six  months) 

Total 

Monthly  in  1873. 

jAnnary 

February 

March 

April 

May 

June 

Total  for  six  months. . 


Bhick 
Diamond. 


78, 361 
69.855 
13,  544 
100, 071 
4G,GC5 


366,496 


Enrcka. 


16.924 
10, 246 
18, 194 
16,831 
4,077 


66,272 


Pittsbnrgh. 


27,756 
33,910 
22.339 
26,309 
14, 440 


114,754 


Union. 


17,756 
20.563 
17,208 
21,493 
10,007 


66,726 


CentraL 


4,729 
5.055 
4,000 


13,784 


8,701 
6,193 
7,119 
7.074 
9,245 
8.333 

986 

1,455 

1,438 

198 

Worked  out 

2,571 
1,298 
1,797 
2,507 
3.167 
3,100 

9,035 
1.498 
1,776 
1.602 
1,551 
1,545 

46,665 

4,077 

14,440 

10,007 
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It  will  be  noticed  that,  of  the  mines  Darned,  the  yield  of  the  Pitts- 
burgh alone  for  the  six  months  promises  an  advance  on  that  of  last 
jear;  that  of  the  Union  will  remain  about  the  same,  and  the  Black 
Diamond  will  fall  below  last  year.  During  the  first  six  months  of  this 
year  the  Black  Diamond  Company  has  been  doing  almost  entirely 
dead  work,  and  preparing  to  open  the  mine  very  completely  at  the  end 
of  aboat  six  months  more. 

Mr.  T.  M.  Balch,  of  San  Francisco,  who  has  recently  visited  the  Black 
Diamond  Mine,  of  Contra  Costa  County,  probably  the  most  thoroughly 
developed  co(U-mine  in  California,  furnishes  the  following  description 
of  its  condition  and  works : 

The  Black  Diamond  being  the  largest  and  also  the  most  completely  developed  of  all 
the  Monnt  Diablo  mines,  a  short  description  may  bo  of  interest.  In  the  mine  there  are 
two  seams  now  being  worked,  the  *'  Black  Diamond  "  and  the  **  Clark/'  To  get  down 
to  these  there  are  at  present  two  slopes  and  one  tunnel,  beside  the  new  pit,  not  yet 
finished.  Leading  from  the  foot  of  one  of  these  slopes  is  a  third,  which  goes  on  down 
to  the  lower  level  of  the  Monnt  Hope  seam.  The  Clark  and  Meant  Hope  are  the  same ; 
bat  there  were  originally  separate  claims  for  the  two  parts  of  the  seam,  and  when  the 
present  company  bought  them  the  original  names  were  retained.  Each  of  the  slopes 
]8  famished  with  hoisting-engines,  single,  and  working  two  reels  on  the  same  shaft, 
lowering  and  hoisting  at  the  same  time.  There  are  six  plain  tnbular  boilers,  fonr  of 
which  are  workine  all  the  time,  while  two  are  being  cleaned.  These  supply  all  the 
steam  that  is  neeoed  both  by  the  engines  and  pumps.  Inside  the  mine  there  are  four 
pomps,  two  working  and  two  spare,  of  the  **  Cameron  special "  pattern,  3-foot  stroke ; 
diameter  of  steam  cylinder  18  inches,  water  cylinder  12  inches,  and  throwing  36  gal- 
loos  per  doable  stroke.  At  present  they  are  working  about  18  strokes  per  minute, 
altbongh  they  have  been  run  up  as  high  as  46.  There  are  800  feet  each  of  steam  and 
water  pipes  in  the  mine.  The  pumping  is  only  done  in  the  Mount  Hope,  it  draining  all 
the  others.  There  are  two  furnaces,  one  in  the  Black  Diamond,  the  other  in  the  Clark, 
and  by  the  aid  of  these  the  ventilation  is  so  good  that  the  men  work  entirely  with  the 
ordinary  open  lamp,  instead  of  the  '*  Davy.*^  The  gangways  of  the  Black  Diamond 
vein  are  three,  the  upper  4,000  feet  long ;  200  feet  below  this  the  counter,  about  3,700 
feet  long ;  and  300  feet  below  this  again  the  lower,  of  about  the  same  length.  This  is 
on  the  west  side.  On  the  east  side  the  lower  gangway  runs  out  3,000  feet ;  all  of  which 
was  cat  before  breasting  up  for  coal  at  all. 

Leaving  the  Black  Diamond  and  going  to  the  Clark,  we  strike  the  main  gangway, 
5,000  feet  long,  300  feet  above  which  comes  the  counter  of  this  mine,  about  the  same 
length  as  the  main ;  250  feet  below  this  is  the  counter  of  the  Monnt  Hope,  4,000  feet ; 
and  2n0  feet  down  brings  us  to  the  upper  gangway  of  this  mine,  4,900  feet  long,  and 
which  is  400  feet  above  the  lower  gangway,  2,240  feet  long.  This  2,240  feet  is  on  the  West 
side,  bat  there  is  700  feet  more  on  the  East  in  this  gangway.  There  are,  therefore, 
32,540  feet  of  gangway  in  these  claims.  The  Black  Diamond  vein  has  for  roof  and 
floor  shale,  slate,  and  *'  bony."  The  Clark  and  Mount  Hope,  namely,  the  Clark  vein, 
have  sandstone  almost  entirely. 

The  new  hoisting-engines  which  have  just  been  put  up  at  the  new  shaft,  but  which 
are  not  working  as  yet,  are  a  novelty  in  some  respects,  at  least  on  this  continent.  In 
choosing  the  s^le  of  engine,  the  president  of  the  company,  Mr.  Cornwell,  took  the  re- 
port of  the  committee  of  the  Pans  Exposition  on  mining  machinery,  and  from  it  got 
the  pattern  of  hoisting  works,  to  which  they  gave  the  greatest  degree  of  approval. 

After  making  some  changes  to  suit  their  particular  circumstances,  the  engines  were 
boilt  by  the  Pacific  Iron  Works  of  San  Francisco.  They  consist  of  a  pair  of  right  and 
left  horizontal  engines  17  feet  apart  and  resting  on  pillars  of  solid  brick  masonry  5  feet 
wide  at  top,  9  feet  at  bottom,  35  long  at  top,  and  43  at  bottom,  and  14  feet  high.  Ten 
feet  down  from  the  top  of  each  pillar  is  a  duplicate  bed-plate,  fastened  to  the  ones 
above  by  22^inch  bolts.  The  cylinders  are  five  feet  stroke  and  25  inches  diameter 
At  the  end  of  each  cylinder  are  slides  on  which  rests  move,  and  to  these  rests  the  ends 
of  the  piston-rods  are  keyed,  thereby  preventing  any  wear  to  the  cylinders  by  the 
pistons.  The  cranks  are  secured  at  right  angles  to  each  other  on  the  shaft,  and  on  this 
shaft  are  the  two  reels  and  the  fly-wheel,  the  weight  of  which  is  eight  tons.  The  engines 
are  fitted  with  puppet-valves  and  "cross  variable  cut-oflf,"  which  is  worked  by  the  en- 
gineer. Thoy  also  nave,  in  addition  to  the  regular  brake,  a  steam-brake  under  the  control 
of  the  engineer,  and  also  automatically  attached  to  the  pnlleys  over  the  pit-head,  so  that, 
should  at  any  time  .the  cage  be  overdrawn,  the  brake  would  be  thrown  into  motion 
and  the  engines  stopped ;  it  being  quite  sufficient  to  stop  them  even  with  steam  on  full 
length  of  stroke.  The  spring-bearmgs  rest  on  a  pillar  of  masonry,  as  to  the  steam-brake 
throttle- valve,  &c.  The  reels  are  to  carry  600  feet  of  wire-rope  each,  the  rope  beins 
flaty  one-inch  thick  and  five  wide.    The  cages  are  double-decked  and  provided  with 
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The 
iron 


safety  hooks  and  clutches,  everything  aboat  them  being  made  of  wrought  iron, 
pit-head  is  45  feet  high,  made  of  strongest  kind  of  timber  and  braced  with 
rods  in  every  direction,  and  rests  on  six  columns  of  masonry.  The  pit  is  separated 
into  three  divisions,  two  5  feet  8  inches  by  9  feet  in  the  clear  for  the  cages,  and  one 
5  feet  by  9,  for  the  ladders,  pipes,  pump-rods,  dro.  It  is  timbered  with  14-inch  timber 
from  top  to  bottom,  and  outside  the  timber  planked  with  ted- wood  plank,  3  inches 
thick.  It  is  now  430  feet  from  the  landing  to  the  bottom,  which  is  on  a  level  with  Mount 
Hope  lower  gansway.  From  the  foot  of  this  the^  are  also  running  a  tunnel  which 
will  tap  the  Black  Diamond  vein,  so  that  when  it  is  finished  they  wul  be  able  to  ran 
out  iJl  the  coal  taken  out  by  the  mine  through  this  one  shaft.  They  expect  to  g^et  out 
about  a  thousand  tons  a  day.  The  new  hoisting- works  of  this  company  are  considered 
by  competent  judges  to  be  the  most  complete  at  this  time  in  the  State,  or  indeed  on  the 
coast. 

The  Commercial  Herald,  of  San  Francisco,  gives  in  its  annual  review 
for  1873  the  following  table  of  receipts  of  coal  in  San  Francisco  from 
mines  on  the  Pacific  coast  for  the  past  fourteen  years : 


Tears. 


1860. 

1861. 

1862. 

1863 

1864 

1865. 

1866. 

1867, 

1868, 

1869. 

1870. 

1871. 

1872. 

1873. 


Mount  Di' 
ablo. 


Tons. 


6,620 

23,400 

43,200 

50.700 

60,530 

84,020 

109,490 

132,537 

148, 722 

129, 761 

133, 485 

177,232 

171,741 


Coos  Bay. 


Tons, 

3,145 

4,630 

2,815 

1,185 

1.200 

1,500 

2,130 

5,415 

10,524 

14,824 

29,567 

28,690 

32, 562 

38,066 


Bellingham 
Bay. 


Tons. 

5,590 
10,055 
10, 050 

7,750 
11,845 
14,446 
11,380 

8,899 
13,866 
20,552 
14,355 
20,284 

4,100 
21,211 


Vancouver 
Island. 


Tons. 

6,655 

6,475 

8,870 

5,745 

12,785 

18, 181 

10, 852 

14,829 

23,348 

14,880 

12, 640 

15, 621 

26, 008 

31,435 


Seattle. 


Tons, 


4,918 
14,830 
13, 572 


The  following  table,  from  the  same  source,  shows  the  imports  from  all 
quarters : 


FOREIGN. 


Australian 
English  ... 
Vancouver 

Chili 

Japan  


EASTERN. 


Anthracite . . 
Cumberland. 


DOMESTIC. 


Mount  Diablo... 

Coos  Bay 

Bellingham  Bay. 

Seattle 

Bocky  Mountain 

Total 


1872. 


Tons. 

115, 332 

29,190 

26,008 

3,682 


19, 618 
10, 051 


177, 232 
32, 562 

4,100 
14,830 

1, 802 

434,467 


1873. 


Tons. 

96,435 

52, 616 

31, 435 

400 

50 


18, 295 

8,857 


171,741 

38,066 

21,211 

13, 572 

1,904 

454,582 


Increase. 


Tons. 


23, 426 
5,427 


50 


5,  r;04 
17, 111 


42 
51,560 


Decrease. 


Tons. 
18,897 


3,282 


1,323 
1, 194 


5,491 


1,253 
31.445 
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1869. 

1870. 

1871. 

1872. 

1873. 

Total. 

Forelffu ...... ...... 

Tons. 

109,000 

38,600 

184,100 

Tons, 
135,168 

30,61:0 

167, 183 

Tons, 

113, 483 

13,291 

188,420 

Tons. 

174, 212 

29,669 

2:K),586 

Tons, 

180, 936 

27,152 

246. 494 

Tons. 
712,709 

Eastern. ...... ...... 

139, 5;J2 

iDomestio  .......... 

1,016,783 

Total 

331,700 

333,171 

315, 194 

434,467 

454,582 

1,869,114 

The  Herald  contains  the  following  remarks  relative  to  Pacific-coast 
coal-mines : 

The  receipts  from  Bellingbam  Bay  for  1873  -were  21,211  toDS,  aj^inst  4,100  tons  in 
1872.  and  20,284  tons  in  1871.  The  cause  of  the  great  falling  off  in  1872  was  by  reason 
of  a  fire  in  the  mine,  which  stopped  operations.  The  mine  is  now  producing  largely, 
and  the  quality  of  the  coal  for  lionsehold  puiposes  is  Ruperior,  not  to  say  cheaper  m 
price,  than  any  other  sold  in  the  market  suited  to  the  use  of  families.  Price,  $8.50. 
The  arrivals  from  Coos  Bay  are  38,066  tons  against  32,562  tons  the  year  previous.  This 
exhibit  is  greater  than  ever  before.  The  shipments  from  the  Eastport  mine,  at  Coos 
Bay,  in  1873,  have  averaged  about  2,000  tons  per  month,  and  would  have  been  in- 
creased bad  it  not  been  lor  the  nnprecedentedly  large  quantities  of  foreign  coals  on 
the  market,  and  the  consequent  low  prices  prevaUing.  During  the  past  season  a  drain- 
tunnel  of  1,700  feet  has  been  cut  in  the  mine,  and  many  other  permanent  improvements 
made,  whereby  the  out-put  can  at  any  time  be  increased  to  a  large  amount.  The  coal 
lias  found  a  ready  sale  at  prices  ranging  from  $10  to  $12  during  the  year.  The  Cali- 
fomifi  Mount  Diablo  mines  prodnced,  m  1873, 171,741  tons ;  the  Black  Diamond,  104^106 
tons;  Enreka  mine,  4,098  tons;  Pittsburgh  mine,  32,363  tons;  Union,  22,600  ;  Central 
niiue,  8.578  tons.  This  bituminous  coal  is  very  generally  used  for  steam  purposes  by 
local  factories  and  inland  steamers — oven  the  refuse,  fine  screenings,  is  preferred  by  our 
lar^st  factories  and  mills.  The  price  of  coarse  is  $8.25;  fine  screenings,  $6.25.  The  . 
Vancouver  Island  mines— Nanaimo — have  shipped  us  31,435  tons  in  1873,  showing  an 
increase  of  more  than  5,000  tons  over  1872. 

Daring  the  sammer  and  fall  of  1873,  extensive  bodies  of  lignite  have 
been  discovered  in  the  foot-hills  of  the  Sierras,  on  the  eastern  rim  of  the 
Sacramento  Valley.  Of  these  new  discoveries,  the  most  notable  are 
in  Jackson  and  lone  Valleys,  Amador  County,  and  in  the  vicinity  of  Lin- 
coln, Placer  County.  Thc^e  deposits  are  now  in  process  of  development, 
and  their  producing  capacity  will  be  fully  tested  during  the  present 
year.  In  Amador  County  the  product  of  the  foot-hill  mines  finds  a  ready 
sale  at  the  mines  on  the  mother  lode,  in  the  vicinity  of  Sutter  Creek, 
where  it  is  delivered  at  84  per  ton.  A  narrow-gauge  railroad  is  now  in 
contemplation  between  Stockton  and  lone  Valley,  which  will  terminate 
near  these  beds  of  coal,  thereby  affording  another  market  for  the  exten- 
sive beds  of  lignite  in  the  foot-hills  of  Amador  and  adjoining  counties. 
I>e]>osits  of  coal  are  also  known  in  Mendocino  County,  on  the  Middle 
Eel  Kiver,  concerning  which  I  shall  be  able  to  speak  more  precisely  in 
my  next  report. 

ISON. 

• 
The  iron  ores  of  California,  as  at  present  known,  comprise  hematites, 
limonites,  and  magnetites.  Of  the  latter,  California  probably  possesses 
immense  deposits :  but,  being  chiefly  in  the  form  of  sand,  they  have 
never  been  worked.  Their  treatment  by  the  Catalan  method  would  be 
too  expensive.  They  are  found  along  the  coast,  as  well  as  in  the  old 
sea-beaches  in  the  interior.  The  hematites,  both  red  and  brown,  (limon- 
ite,)  of  which  the  latter  is  the  more  plentiful,  exist  in  enormous  quanti- 
ties in  the  counties  of  Plumas  and  Sierra.  I  am  indebted  to  Mr.  Brunner, 
soperintendent  of  the  Pacific  Rolling  Mills,  for  information  concerning 
them.    The  only  way  in  which  the  ores  of  California  have  been  worked 
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has  been  in  the  paddling  furnaces  of  that  company,  there  being  no  blast 
furnace  in  the  State. 

The  chief  use  hitherto  made  of  these  ores  has  been  to  line  the  puddling 
furnaces,  for  which  purpose  some  of  them  answer  very  well.  The  aver- 
age yield  of  metal  seems  to  be  from  forty-eight  to  fifty -three  per  cent^ 
The  difficulty  in  the  way  of  a  blastfurnace  is  the  want  of  suitable  cool. 
Although  there  are  plenty  of  places  where  there  is  enough  timber  to 
make  charcoal,  there  is  apparently  some  difficulty  in  finding  a  bed  of  ore 
and  timber  close  together.  The  experiments  made  in  Oregon  with  the 
blast-furnace  are  said  to  show  that,  while  in  the  East  it  requires 
the  growth  of  six  thousand  acres  of  land  to  one  furnaee,  in  this  country 
there  must  be  eight  thousand.  Another  difficulty  in  this  State  is  the 
curious  manner  in  which  the  ore-beds  are  contorted  and  broken  up. 
The  consequent  number  of  faults  makes  mining  very  hazardous,  since  at 
any  moment  the  miners  may  strike  faults  which  will  give  them  weeks  of 
dead  work. 

The  most  extensive  iron  deposits  known  to  exist  within  the  limits  of 
the  State  are  those  of  the  Sierra  Iron  and  Mining  Company.  This  prop- 
erty consists  of  iron  and  timber  land  in  Plumas  and  Sierra  Counties, 
near  the  eastern  boundary-line  of  California ;  so  situated  to  each  other 
and  to  neighboring  markets  as  to  present  the  elements  of  a  large 
and  successful  iron  business. 

The  property  of  the  company  embraces  a  traet  of  1,920  acres,  claimed 

and  held  under  local  and  State  mining  laws,  pending  proceedings  for  a 

United  States  patent ;  a  claim  comprising  5,600  acres  of  timbei*  land, 

situated  in  Mohawk  Valley,  within  nine  miles  of  the  iron-ore  bank,  and 

,  about  2,500  leet  lower  in  altitude.  '  • 

I  am  indebted  to  Mr.  James  D.  Hague,  M.  E.,  for  the  privilege  of 
making  a  few  extracts  from  a  joint  report  made  by  himself  and  Mr. 
Clarence  King,  descrii)tive  of  this  property : 

Geological  formation, — ^The  deposits  of  iron  occur  along  a  line  bearinpj  about  north- 
northwest  and  son th-sonth west,  in  an  cquaUy  directed  belt  of  a  certain  class  of  met- 
araorphio  rocks,  which  is  bounded  east  by  granite,  and  west  by  metamorphic  slate,  and 
extends  over  four  miles  in  width  by  several  times  this  amount  in  leugth.  It  consists 
of  hard  rocks,  distinguished  by  their  siliceous  and  often  ferruginous  character,  the  con- 
stant presence  o t  hornblende  and  chlorite  as  ingredient  parts,  and  a  ^reat  variety  of  strati- 
fication, which  frequently  is  missing ;  it  is  well  known  as  one  of  Uie  richest  gold-bear- 
ing belts  in  California,  the  veins  being  among  the  widest  and  most  continuous  which 
are  worked  to  profit,  and  containing  the  precious  metal  remarkably  coually  dispersed, 
while  the  slate  to  the  west,  and  the  granite  to  the  east,  contain  generally  but  poor  and 
barren  veins  of  quartz.  Some  gold-bearing  veins  are  being  worked  profitably  close  to 
the  deposits  of  iron- ore. 

Parallel  to  the  western  boundary  line  of  this  belt,  and  a  little  distant  from  it,  runs  a 
series  of  small  bluffs  of  yellow  crystalline  limestone,  bounded  on  both  sides  by  chlo- 
ritic  slate.  The  iron-ore  accompanies  this  limestone  in  the  shape  of  abrupt  deposits  of 
varying  extent.  Neither  the  limestone  nor  the  iron-ore  forms  a  continuous  bund,  but 
either  of  them  occurs  in  apparently  disconnected  bodies  along  one  and  the  same  well- 
defined  line  It  therefore  happeuH  that  the  iron-ore  at  places  is  connected  with  the  lime, 
while  at  others  it  is  imbedded  in,  and  forms  part  of,  the  chloritic  slate.  The  shape  of 
these  deposits  corresponds  to  what  is  called  in  German,  Erzstock. 

The  ore-deposits. — The  tract  containing  the  iron-ore  deposits  is  situated  in  Sierra 
County,  near  the  headwaters  of  the  North  and  Middle  Forks  of  the  North  Yuba  River, 
a  stream  flowing  down  the  west  side  of  the  Sierra  Nevada  Range.  A  jiortion  of  the 
deposits  appears  in  Gold  Valley,  and  a  portion  in  Spencer's  ravine.  The  latter  is  sepa- 
rated by  a  single  broad,  rounded  ridge  from  a  branch  of  Jamieson  Creek,  a  considen^ 
ble  stream  flowing  into  Feather  River,  not  far  from  the  Mohawk  Valley  timber-tracts. 

Character  of  the  ore. — ^These  mines  can  boast  of  the  best  quality  of  iron-ore  which  is 
known  to  exist.  They  consist  altogether  of  magnetic  iron-ore,  the  same  from  which 
the  celebrated  Swedish  and  Russian  iron  is  manufactured.  Practically,  the  ore  occurs 
at  these  mines  in  three  different  conditions : 

First.  Massive  magnetic  iron-ore  of  remarkable  purity ;  it  is  very  fine  grained,  and 
reminds  one  of  the  appearance  of  steel.    Its  yield  in  iron  is  from  GO  to  65  per  cent. 
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8ecoDd.  A  mistnre  of  pure  magnetic-iron  ore  with  carbonate  of  lirae.  The  latter  is 
in  the  state  of  calcspar,  or  marble,  and  fills  cavities  in  the  former ;  if  not  present  in  too 
large  qoaotity,  it  rather  improves  the  ore  by  serving  as  a  flux.  Dififerent  bodies  pre- 
sent different  gradations  of  the  combination  of  the  two  substances,  from  pare  magnetic 
iron  to  limestone,  with  an  admixture  of  the  same^  the  proportion  of  iron-ore  being 
occasioDally  as  low  as  one-fifth  in  bulk,  and  one-third  in  weight.  Such  qualities,  by 
being  added  to  others,  will  form  an  eminently  good  flux.  The  ores  of  this  second  class 
may  in  general  be  considered  as  rich  as  those  of  the  first  class,  as  the  latter  have  neces- 
saxily  to  be  mixed  with  the  only  impurity  of  the  former  in  order  to  be  prepared  for 
smelt  ine. 

ThiraT  Chloritic  and  talcose  slate,  containing  innumerable  crystals  of  magnetic  iron, 
the  relative  bulk  of  which  to  that  of  other  mmeral  substances  varies  from  3  : 1  to  ^ :  I 
and  less.  The  impurities  are  the  same  which  are  frequently  combined  with  maguotio 
iron,  principally  the  silicates  of  alumina,  magnesia  and  protoxide  of  iron.  As  magne- 
sia is  present  in  the  form  of  silicates,  (varieties  of  hornblende,  especially  asbestos  and 
some  talc,)  it  will  not  be  injurious  to  smelting.  None  of  those  substances  which,  by 
the  smallest  admixture,  deteriorate  the  quality  of  iron,  such  as  phosphorus  or  sulphur, 
appear  to  be  present,  The  yield  of  iron  of  those  ores  of  this  third  class,  which  form 
the  bnlk  of  the  deposits,  will  not  be  short  of  50  per  cent. 

Mode  of  occurrence. — From  the  northernmost  outcrop  in  Spencer's  ravine  the  iron- 
deposits  appear  as  an  irregular  detached  chain  of  bodies,  trending  south-southeast 
aenns  the  Four  I](ill  Valley,  and  re-appearing  over  a  low  divide  on  approximately  the 
same  line,  a  mile  farther  south  in  Gold  Valley. 

Following,  as  they  do,  the  strike  of  the  inclosing  rocks,  it  is  probable  that  these  iso- 
lated ontcrops  represent  a  single  zone  of  lenticular  deposits  of  ore,  and  that  those  por- 
tions visible  above  ground  are  but  a  small  fraction  of  the  whole  mass.  While  it  is  not 
to  be  expected  that  there  is  anything  like  a  continuous  vein  of  ore  along  the  whole 
length  of  the  line,  yet  it  is  fair  and  reasonable  to  expect  greater  quantities  under  the 
sarfoco  than  appear  above  it.  Accompanying  the  ore-bodies,  throughout  their  entire 
occurrence,  is  a  stratum  of  limestone,  standing  nearly  vertical  and  representing  a  va- 
riety of  metamorphic  stages,  from  a  compact  gray  form  to  highly  crystalline  marble- 
ized  varieties  and  extensive  masses  of  calcspar.  The  iron-deposits  appear  as  bold 
"  blocks,"  vein-like  outcrops,  and  broad,  dome-like  bodies,  as  will  be  more  particularly 
described  below. 

Foar  Hill  group  comprises  eight  or  ten  different  outcrops.  Of  these,  the  northern 
and  perhaps  the  most  important,  is  a  bold  knob  about  40  feet  in  height  and  40  feet  in 
diameter,  rising  from  the  northern  slope  of  the  ravine.  It  is  comparatively  a  solid 
mass  of  remarkably  pure  magnetic  oxide  of  iron,  having  a  fine  grain  like  the  texture  of 
Bteel.  Along  the  western  side  it  is  curiously  intermixed  with  calcspar,  which  mineral 
occurs  freely  in  the  neighborhood.  From  this  one  outcrop  alone  may  be  quarried  sev- 
eral thonsaiid  tons.  Southward,  on  the  line  indicated  throughout  a  distance  of  half  a  mile, 
occur  similar,  though  smaller,  outcrops,  having  the  form  of  large  bunches,  except  on 
the  southern  end  and  near  the  Gold  Valley  divide,  where  the  outcrops  are  more  linear 
and  vein-like.  At  this  end  also  the  ore  is  more  highly  oxidized,  approaching  hematite 
in  composition.  From  the  topography  of  the  Four  Hill  region,  whicli  is  iu  general  a 
rough,  rapidly  rising  flank  of  Spencer's  ravine,  there  are  good  facilities  for  getting  the 
ore  down  to  the  ravine  bottom,  where  a  road  or  tramway  will  afford  connection  with 
the  proposed  site  of  the  works.  By  simply  quarrying  the  surface-ore,  it  is  estunated 
that  twenty  or  thirty-five  thousand  tons  may  be  made  available ;  and  this  without 
making  any  allowance  for  the  downv^ard  continuation  of  the  bodies,  or  for  those 
masses  which  exploration  is  sure  to  develop. 

The  Gold  Valley  deposits  first  appear  nearly  or  quite  a  mile  distant  from  the  Four 
Bill  deposits,  but  preserving  about  the  same  general  direction.  The  main  body  in  this 
series  lies  near  the  bottom  of  the  valley,  presenting  a  smooth,  glacier-wom,  and 
rounded  surface,  standing  out  prominently  above  the  inclosing  rock  and  soil.  The 
superficial  area  of  this  outcrop  is  hardly  less  than  60,000  square  feet,  and  the  slope  of 
the  sorface,  and  its  projection  above  the  contiguous  soil,  indicate  a  thickness  of,  say,  40 
feet.  This  would  give  about  300,000  tons  as  the  quantity  of  ore  available  in  ibis  bed 
alone,  for  quarrying.  About  500  feet  further  south,  a  similar  but  smaller  outcrop  ap- 
pears, and  there  is  a  probability  that  the  two  are  connected  beneath  the  surface. 

Quantity. — We  think  it  safe  to  say  that  the  aggregate  amount  of  ore  in  sight  in  the  Gold 
Valley  and  Four  Hill  deposits  is  not  leas  than  350,000  tons.  This  estimate  is  based  on 
surface  measurement  of  tlie  outcropsj  and  on  such  assumed  average  thickness  or  depth, 
for  each  outcrop,  as  its  projection  or  elevation  above  its  inclosing  rock  would  fairly 
indicate ;  not  taking  into  account  any  probable  continuation  of  the  ore  in  depth,  or 
any  connected  deposits  extending  beneath  the  soil,  and  concealed  from  view.  It  is 
qnite  probable  that  a  much  larger  quantity  than  the  amount  named  will  be  found ; 
since  it  is  not  likely  that  the  whole  of  the  deposit  is  exposed  to  view.  Baron  Von 
Richthofen,  the  eminent  geologist,  who  carefully  examined  this  deposit  several  years 
ago,  estimated  1,400,000  tons  as  the  probable  quantity  available  for  quarrying ;  and 
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althongh  we  do  not  place  the  amoont  "in  sight "  at  more  than  350,000  or  400,000  tons, 
we  still  think  it  quite  probable  that  his  estimate  will  be  folly  confirmed  and  exceeded 
by  actnal  development. 

Quality. — These  deposits  consist  chiefly  of  magnetic  iron-ore  of  excellent  quality. 
This  is  one  of  the  most  important  ores  of  iron.  Is  is  the  principal  ore  of  Norway,  Swe- 
den, and  Russia.  The  Dannemora  mines  furnish,  from  extensive  open  quarries,  150  feet 
broad  by  500  feet  deep,  the  celebrated  Swedish  iron,  largely  imported  into  England  for 
the  manufacture  of  steeL  In  some  bodies  of  the  Four  Hill  group,  the  ore  is  almost 
pure  magnetic  oxide,  presenting,  when  freshly  broken,  a  clean,  shiny,  iron-black  frac- 
ture, free  from  any  impurity,  and  containing  about  70  per  cent,  of  metallic  iron.  Other 
portions  of  these  deposits  contain  the  maenetie  ore,  mixed  with  calcspar  and  dolomite, 
the  intermingled  minerals  being  desiraUe  as  a  flo3^  This  character  of  ore,  although 
containing  less  percentage  of  metallic  iron,  say  50  per  cent.,  is  more  valuable  for 
smelting  than  the  first. 

The  mass  of  the  deposits  in  Gold  Valley  contains  a  more  siliceous  ore  and  carrier  from 
40  to  60  per  cent,  of  iron.  The  following  is  from  an  analysis  made  by  Prof.  H.  Schrot- 
ter,  of  Vienna,  to  whom  a  specimen  of  Uie  Gold  Valley  ore  was  sent  for  examination. 
He  reports  the  quantitative  determinations  as  follows : 

LT.w'/of^":::::::;:::::::::::::::::::::::  ^.l^l^'i-^  toecespercent.  kon. 

Silicic  acid 15.87 

Carbonate  of  lime  and  loss 0.33 


100.00 


We  have  also  caused  examinations  to  be  made  by  Profl  Thomas  Price  of  specimens  of 
ore  from  the  various  deposits.  He  reports  that  he  finds  nothing  practically  deleterious 
in  the  composition  of  the  ore.  Tests  made  for  sulphur,  phosphorus,  and  titanium  show 
only  the  most  minute  traces,  too  slight  to  be  practically  considered ;  while  the  per- 
centage of  iron  in  the  poorest  selected  specimens  was  34  per  cent.,  and  in  the  better 
pieces  41,  55,  and  70. 

He  regards  the  ores  as  of  excellent  quality  and  capable  of  being  mixed  to  great 
advantage  for  smelting  purposes.  It  is  probable  that  the  average  yield  of  the  ores 
when  mixed  for  smelting  will  not  be  less  than  40  per  cent,  of  metallic  iron. 

At  the  present  day  the  cost  of  laying  down  imported  iron  at  S^i  Francisco  is  about 
§60  i)er  ton. 

The  average  price  of  pig-irou  in  San  Francisco,  during  tbe  past  six 
years,  has  varied  considerably,  as  may  be  seen  from  tbe  following  state- 
ment: 

Statement  slwxcing  the  average  price  of  pig-iron  per  ton  during  several  years 

at  San  Francisco. 


Year. 


Price  per 
ton— coin. 


18ti6 846  82 


18G9 
1870 


37  98 
31  28 


Tear. 


Prico  per 
ton— coin. 


1871 $50  to  55 

1872 50  to  55 

1873 45to55 


Table  sJiowing  the  importation  of  iron  and  steel  at  San  Francisco  during 
Ji  ve  years.    ( Compiled  from  published  statements.) 


Form. 


Pig tons. 

Bars numbers. 

Bundles numbers. 

Plate pieces. 

Sheet cases  and  bundles . 

Sheet cases- . 

Various bundles. 

Various pieces. 

Nails , kegs. 


1868. 


16, 659 
314,683 
9(i,  753 
23,  &^9 
24, 072 


75,000 


ia69. 


13,820 
326,719 
143, 184 

18, 478 


1,181 
34,"  916" 


1870. 


8,563 
204, 398 
112, 022 
JO,  826 


3( 


2. 293 


30, 536 
103, 830 


1871. 


5,399 
99, 147 

55, 508 
6,754 


1,054 


45, 502 
150, 212 


1872. 


14,. 311 
279, 351 
78, 974 
25, 828 
46, 894 
G,GOO 


89,969 
229, 740 
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Table  shomng  the  importations  of  dutiable  iron  and  steely  expressed  in 
vmght,  at  San  Francisco^  from  foreign  countries,  during  three  years, 
[From  the  records  of  the  custom-house.) 


Pig 

Bar 

Band,  hoop,  &c 

Sheet 

Old  and  scrap 

fiailitMid  ban,  iron 

BailToad  bars,  steel 

ADchoTS,  chains,  d&c 

3fificellaneoas,  (estimated) 


Total • say. 

Total  invoice  valoe 


1870. 


1872. 


o 


Toyis, 
7,21 
5,213 
963 
3,076 
l,3fe7 
3,^8 


212 

8,500 


30,000 


$1,053,266 


Tons, 
6,792 
2,292 
682 
2,691 
2,119 
16,067 


10,000 


40,000 


tl,  256, 397 


1873. 


Tons. 

14,341 
6,338 
1,491 
4,715 
5,838 

15, 812 

1,637 

240 

15,000 


65,412 


$2, 361, 629 


This  statement  does  not  include  domestic  iron,  of  which  large  quan- 
tities are  brought  in  various  forms. 

COPPER. 

Although  California  possesses  many  copper-mines  of  great  producing 
capacity,  they  have  not  been  extensively  worked  during  the  past  year, 
owing  to  the  low  price  of  the  ores  and  the  abundant  supply  from  the 
neighboring  State  of  Nevada.  The  mines  of  Gopperopolis,  Calaveras 
County,  have  been  idle  during  the  year.  The  Newton  mine  of  Amador 
County  is  the  only  copper-mine  in  California  which  has  been  worked 
below  the  water-level.  Here  the  process  used  is  that  known  as  leaching. 
The  ores  of  the  Napoleon  are  now  being  worked  by  the  same  process. 
At  several  points  near  the  line  of  the  California  and  Oregon  liailroad, 
mines  have  been  opened  down  to  water-level.  The  ores  are  shipped 
to  San  Francisco,  and  sold  by  samples  for  export.  The  samplers  keep 
no  record  of  the  relative  product  of  California  and  Nevada,  and  it  is 
therefore  impossible  to  state  the  production  of  California. 

The  Mining  and  Scientific  Press  gives  the  following  account  of  the 
method  of  sampling  practiced  in  San  Francisco : 

Copper  ores  are  bonebt  by  tbe  unit  or  per  cent,  of  copper  contained,  wbicb,  of  coarse, 
depeufU  npon  the  grade  of  ore.  Less  than  16  per  cent,  ore  is  not  very  salable.  The 
price  i>er  nnit  varies  here  more  than  it  does  in  the  East  or  Europe,  for  one  reason,  be- 
cause we  hare  to  pay  as  much  for  the  freight  on  low  as  on  high  grade  ore.  The  scale  o 
prices  per  anit  at  say  (2.25  per  unit  for  20  per  cent,  ore,  and  $2.75  per  nnit  for  30  per 
cent,  ore,  for  instance,  are  for  the  following  reason:  Suppose  such  ore  to  be  worth  at 
home  markets  $4  per  unit  in  gold. 

20  per  cent,  at  $4  per  unit $80  00  per  ton  at  home. 

Freight,  insurance,  commission,  &o 35  00 

Balance,  20  per  cent.,  at  $2.25 45  00  per  ton;  price  here. 

Now,  if  we  take  the  30  per  cent,  ore,  we  have  the  following  : 

30  per  cent.,  at  $4,  equals $120  00  per  ton  at  home. 

Freight,  insurance,  commission,  &c 37  50 

Balance,  30  per  cent.,  at  $2.75 82  50 

There  is,  therefore,  a  difference  in  charges  on  commission  according  to  the  percentage, 
and  the  insurance  is,  of  course,  higher  on  higher  grade  ore. 
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The  ore,  on  being  sent  here,  is  syBtematically  sampled  by  persons  in  the  business.  A 
certain  proportion  of  the  shipment  is  crushed,  and  then  spread  out  and  thoroughly 
mixed  over  and  over.  Prom  this  samples  are  taken  at  random,  and  placed  in  small 
bottles  for  the  use  of  the  assayer.  By  the  method  employed  a  good  average  of  the 
whole  lot  is  obtained.  The  seller  takes  his  samples  for  assay,  and  the  buyer  his.  The 
assays  are  all  made  by  the  humid  method,  and  a  certain  proportion — one  and  three- 
tenths — is  deducted,  to  agree  with  the  fire  assay.  To  show  the  means  employed  to  get 
at  the  value  of  the  shipment,  we  will  give  an  illustrative  invoice,  or  bill  of  sale,  of  ore: 

1  car-load,  200  sacks 20, 000  pounds  gross. 

Tare,  pounds 200 

Moisture,  pounds,  as  per  assay,  say  2  per  cent 400 

600 

Net  or  drv  weight 19,400 

19, 400  pounds 8^AV  tons. 

Percent. 

Sellers' assay 21.40 

Buyers'  assay 1 21.20 

Average 21.30 

Allowance  for  humid  assay  to  fire  assay 1.30 

Net  assay 20.00 

20  per  cent.,  at  $2.25  per  ton $45  00  per  ton. 

8mV  tons,  at  $45  per  ton 371  17 

Copper-ore  always  sells  by  the  ton  of  2,352  pounds,  or  21  hundred- weight,  (4  quarters 
28  pounds  making  a  hundred-weight — 112  pounds.) 

Moisture  is  to  be  taken  into  consideration  in  this  connection,  and  it  makes  consider- 
able difference  in  the  net  weight  of  the  ore.  The  Nevada  ores,  as  a  general  thing,  con- 
tain about  2  per  cent,  in  moisture,  but  some  run  as  high  as  3, 4,  and  5  per  cent.  One 
mine — the  Ella,  in  Nevada — has  run  as  high  as  20  to  25  per  cent,  in  moisture.  The  car- 
bonate ores  never  contain  less  than  1  per  cent,  moisture,  but  pure  sulphnret  ores  some- 
times contain  as  low  as  a  tenth  of  1  per  cent.,  but  generally  three  or  four  tenths.  Most 
of  the  moisture  is  mechanically  combined. 

The  bluestone-makers  buy  some  copi>er-ore,  but  the  demand  from  that  source  is  lim- 
ited. They  prefer  high-grade  carbonate  ores.  The  bluestone  men  pay  a  high  price  for 
small  lots,  as  the  demand  for  bluestone  is  good.  It  now  sells  at  12^  cents  per  pound, 
whereas  in  the  spring  and  summer  it  sold  below  10  cents. 

ALPINE  COtJNTY. 

For  information  concerning  this  remote  and  not  easily  accessible  part 
of  California,  I  am  indebted  to  Mr.  Lewis  Chalmers,  and  to  an  elaborate 
review  of  the  mining  industry  of  the  county,  published  in  the  Alpine 
Miner, 

Silver  Mountain  District — ^This  is  the  oldest  district  in  the  county. 
During  the  years  of  the  great  excitement  in  Washoe,  extravagant  ex- 
pectations were  entertained  of  this  region  also.  That  these  hopes  have 
not  been  realized  is  not  proof  that  they  were  utterly  unfounded. 

The  Mountain  Company  is  one  of  the  oldest  and  most  prominent  loca- 
tions in  the  district,  and  for  years  was  held  in  high  estimation  by  the 
owners,  and  looked  upon  with  favor  by  mining  experts.  A  tunnel  was 
driven  through  the  ledge  at  an  altitude  of  over  1,000  feet  above  the 
town,  with  promising  results;  but  the  cost  of  building  a  road  to  the 
mine  on  this  high  level,  the  comparatively  limited  amount  of  ore  that 
could  be  extracted  above  the  tunnel-level,  and  the  expense  of  erecting 
hoisting-machinery  to  work  below  that  level,  led  the  company  to  sus- 
pend operations  at  that  point,  and  to  drive  a  long  tunnel  from  the  bfise 
of  the  mountain  to  open  up  the  deposit  at  a  depth  commensurate  with 
its  magnitude.  After  persevering  six  or  seven  years  in  this  work,  the 
company  stopped  for  want  of  means  at  a  point  just  short  of  fruition. 
With  the  acquired  experience  of  the  present  day  in  this  species  of  min- 
ing, and  the  modem  appliances  in  extracting  ore  and  transporting  it 
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lyrer  heretofore  inaccessible  routes  to  tbe  place  of  redaction,  a  more 
eeonomical  and  profitable  method  of  attack  wonld  have  been  chosen. 

The  George  Washington,  in  the  same  moantain-range  with  tbe  Moan- 
tain  mine,  is  another  location  that  once  excited  great  hopes  in  the 
breasts  of  its  owners,  and  causeil  them  to  expend  a  large  amount  in 
its  development.  This  too,  like  the  foregoing,  never  repaid  the  outlay 
upon  it  5  because  the  refractory  ores  could  not  be  worked  at  a  profit. 
A  test  of  the  ore  of  common  grade  as  it  comes  from  the  mine  was  made 
by  Mr.  B.  E.  Hunter,  at  the  Schenectady  Company's  mill  last  summer, 
and  gave  a  return,  by  the  wet  method  of  treatment,  of  a  fraction  over 
823  i>er  ton.  It  is  understood  that  a  Chicago  company  has  either  bought 
the  mine  or  is  negotiating  for  it. 

The  Pennsylvania  mine,  about  two  miles  from  the  town  of  Silver 
Mountain,  on  the  opposite  side,  is  another  old  location  upon  which  a 
large  amount  has  been  expended,  under  the  stimulus  of  a  bold  outcrop, 
sbowing  good  evidences  of  richness  when  once  fairly  opened  up.  A 
taunel  of  about  1,000  feet  was  driven  through  the  solid  granite,  piercing 
the  ledge  at  a  vertical  depth  ot  about  800  feet.  At  this  point  the  ledge 
was  found  well  defined  and  carrying  ruby  silver  in  limited  quantities. 
When  it  cost  825  per  ton  for  reducing  ore  at  the  local  mills,  ore  of  mod- 
erate grade  could  not  be  profitably  worked.  A  recent  test  of  the  aver- 
age ore  of  this  mine  at  the  Schenectady  mill  gave  a  yield  of  over  850 
lier  ton.  The  owners  being  few  in  number  and  poor  men,  are  compelled 
to  wait  for  capital  to  make  their  mine  available. 

Scandinavian  Canon  contains  the  only  mines  of  the  district  now  in 
active  operation,  the  Exchequer  and  the  IXL,  which  have  been  pushed 
forward  during  the  year,  in  the  face  of  troublesome  delays,  accidents, 
and  discouragements,  by  the  superintendent,  Mr.  Chalmers,  who  acts 
for  both  companies.  The  following  summsiry  is  condensed  from  his  an- 
nnal  report  to  the  Exchequer  Company : 

New  hoisting- works  have  been  completed,  and  have  proved  themselves 
equal  to  any  demand  that  may  be  made  upon  tbem.  The  engine-shaft  has 
been  sunk  100  feet ;  9  feet  4  inches  by  4  feet  6  inches  in  the  clear,  and 
sabstantially  timbered  with  Iramed  timber  8  by  8,  and  sawn  logging 
2J  inches,  divided  into  two  hoisting  compartments  with  4  by  8  bretticing, 
and  ail  lined  with  inch  boards.  The  pumping  is  done  by  one  of  Blake's 
steam  pumps.  At  the  bottom  of  the  shaft  the  excavation  was  increased 
io  the  direction  of  thelongitudiual  axisof  tbe  shaft,  5  feet  by  Tfeet,  to  form 
a  station  for  loading  and  unfoading.  Twenty-six  feet  from  the  hoisting- 
floor  an  adit  was  run  north  10^  30'  east,  84  feet,  to  clear  the  shaft  of  sur- 
face-water, which  it  did  efiectually,  reducing  the  output  from  480,  and 
sometimes  600  gallons  an  hour,  to  120.  While  sinking,  the  pump  could 
not  be  used.  From  the  bottom  of  the  engine-shaft  a  cross-cut  was  run 
north  78^  west,  6  feet  by  7^  inches  in  the  clear,  striking  the  hanging- 
wall  of  the  lode  25  feet  ironi  the  center  of  the  western  hoisting  compart- 
ment, from  which  it  was  carried  9  feet  farther,  through  the  foot- wall,  into 
the  porphyritic  country  rock.  Drifts  were  then  run  on  the  lode  both 
north  and  south ;  north  212  feet,  south  i6  feet. 

At  a  distance  of  70  feet  irom  the  main  door  of  the  hoisting-works,  ad- 
vantage waa  taken  of  a  large  fissure  between  two  masses  of  lock  stand-  . 
ing  almost  vertically,  with  smooth  walls,  and  a  new  ore-damp  constructed 
therein,  with  a  self-loading  chute,  and  connected  with  the  engine-shaft 
by  a  strong  tramway  built  on  trestle-work. 

The  roads  to  and  about  the  mines  have  been  thoroughly  overhauled. 
An  unusually  early,  and,  for  the  season,  unprecedent^y  deep  fall  of 
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snow  came  on  before  the  winter  supplies  were  got  to  the  mine ;  bat  all 
hands  being  put  on  for  its  removal,  the  work  was  finally  accomplished. 

The  lode  was  struck  on  the  6th  of  August,  ranning  north  (P  3(K  east, 
south  250  30'  west  from  cross-cut,  and  dipping  63^  east.  It  measured 
4  feet  from  wall  to  wall,  and  near  the  center  was  a  rich  seam  of  quartz, 
from  8  to  12  inches  wide,  widest  in  the  bottom  of  the  drift,  assaying  from 
8100  to  $2,000  per  ton.  Dritts  were  immediately  run  both  northerly  and 
southerly ;  the  north  drift,  north  0^  30'  east ;  the  south,  south  25o  30^ 
west,  on  the  lode.  At  48  feet  from  the  cross-cut  the  lode  began  to  veer 
round  to  the  west,  until  its  course  is  now  north  0^  west,  and  at  31  feet 
south  of  the  cross-cut  its  course  was  south  61^  west. 

After  running  45  feet  south,  stopiug  was  commenced  opposite  the 
crosscut,  and  a  piece  of  ground  39  feet  long  by  14  feet  high  was  Ktnlled 
and  stoped.  This  stope  and  the  drifts  have  given  120  tons  of  good 
ore.  In  carrying  the  excavation  south,  this  ore-body  gave  out  36  feet 
from  the  crosscut,  lioth  longitudinally  and  vertically.  The  work 
south  was  therefore  discontinued. 

Pushing  explorations  north,  good  stones  of  ore  have  been  found  all 
the  way,  but  no  large  l>ody — nothing  sufficiently  extensive  of  itself  to 
supply  the  mill  with  16  tons  a  day  (its  full  capacity,) — until  within  a 
few  feet  of  the  present  face,  where  the  lode  has  widened  out  to  the 
whole  width  of  the  tunnel,  and  improves  daily  in  approaching  the  rich 
ore  left  at  the  bottom  of  the  winze.  Taken  from  this  chute  near  the 
cross-cut,  there  are  now  in  the  assay  office  two  blocks  of  ore,  averaging 
10  inches  in  width,  weighing  12  pounds,  literally  full  of  ruby  silver, 
worth  $500  per  ton. 

Soon  after  striking  the  lode,  extraction  was  confined  to  the  stope 
mentioned,  and  the  piece  of  ground  also  before  mentioned  near  the  winze. 
These  stopes  and  workings  gave  about  160  tons  of  ore  in  all.  Finding 
that  he  could  not  yet  run  the  mill  regularly,  and  that  spasmodic  run- 
ning would  not  pay,  Mr.  Chalmers  shut  down  the  mill  after  making 
two  runs,  and  devoted  all  his  energies  and  the  whole  force  at  command 
to  the  development  of  as  much  ore-ground  as  possible,  for  extniction 
in  the  spring,  so  that  when  the  communication  opens,  he  may  have 
something  to  depend  on  for  a  continuous  ore-supply. 

The  north  drift  will  furnish  ore  all  the  way  in  places  from  the  cross- 
cut to  the  200.  From  the  200  it  is  thought  there  will  be  good  stoping- 
ground  to  the  winze,  and  onward  for  a  distance  of  240  feet  in  length, 
by  200  feet  deep. 

A  contract  has  been  let  to  sink  the  engine-shaft  to  the  200  at  $25 
per  foot.  The  shaft  will  cut  the  lode,  if  it  keeps  its  present  ])itch,  at 
the  148,  and  will  require  a  cross-cut  east  from  the  200  of  27  feet  to 
reach  it.  Operations  will  then  be  continued  by  driving  and  stoping 
upwards. 

In  Mr.  Chalmers's  opinion,  the  Accacia  ground  should  be  opened  up 
by  tunnel,  and  the  connection  made  with  the  engine-shaft.  Surface 
assays  from  the  croppings  of  this  lode  gave  $77.40  in  silver,  with  dis- 
tinct traces  of  gold.  An  oflFer  is  made  to  drive  the  tunnel  till  it  strikes 
the  lode,  some  150  feet,  at  $14  per  foot.  After  reaching  the  lode  it 
can  be  run  for  $10  per  foot. 

The  remodeling  and  extension  of  the  company's  mill  has  been  com- 
pleted, at  a  cost  of  $13,495.  A  new  boiler  was  substituted,  since  which 
the  mill  does  its  work  with  ease,  reducing  16  tons  a  day  at  a  cost  of 
$6.25  per  ton.  A  crusher  to  break  the  ore  would  give  20  tons  a  day 
and  reduce  the  cost  to  $5  per  ton.  In  the  old  mill  it  cost  $45.  A  short 
run  on  the  ore  produced,  during  earlier  developments  and  works  of 
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ezploratioD,  bat  which,  lying  so  long  on  the  damps,  bad  got  consider- 
ably mixed  ap  with  worthless  stuii*,  gave  bulliou  worth  $464.18,  (gold, 
$87.54,  and  silver,  $370.64)  according  to  assay.  The juint  net  return 
WU8  8421.00.  Another  short  run  on  IXL  ore  not  only  repaid  the 
ranuing  expenses,  but  left  a  profit  of  $185.25.  There  are  now  in  the 
mill  about  120  tons  of  ore.  Mr.  Chalmers  anticipates  no  difficulty  in 
taking  from  any  milling-ore  at  least  70  ])er  cent. ;  the  tiiiling-tanks  and 
slime-reservoirs  conserving  the  remainder  for  reworking  at  a  fulirre 
time.  So  soon  as  he  can  tarn  out  30  tous  a  day,  he  will*recommend  the 
constraction  of  a  wire  tramway  which  will  cost,  complete,  per  mile, 
$10,000,  according  to  Mr.  Hallidie,  the  patentee,  who  has  jast  finished 
one  for  the  Ghic^igo  mine,  which  carries  the  ore  from  mine  to  mill,  a  dis- 
tance of  IJ  miles,  for  50  cents  per  ton — 30  tons  per  day — taking  timber 
and  other  mining  supplies  back  on  the  ascending  line  gratis. 

The  comp^iuy's  saw-mill,  with  its  new  turbine,  ran  for  two  months, 
and  during  that  time  furnished  all  the  timber  required  for  both  mine 
and  mill  erections,  winter-supply  of  mine  timber,  and  logging,  besides 
$1,800  worth  sold. 

Work  on  the  IXL  has  been  prosecuted  with  vigor,  so  far  as  means 
would  i)ermit.  Mr.  Chalmers  reports  to  the  directors  of  the  company 
in  London,  under  date  of  January  1,  1874,  that  during  1873  he  has 
cleaned  out  and  retimbered  the  adit-level  from  the  32inch  engine- 
filiaft^  and  replaced  the  old  trackway  and  water-boxes  with  new  ones; 
UQwatered  66  teet  of  shaft  and  81  feet  of  crosscut  and  drifts ;  cleanecl 
out  and  retimbered  81  feet  of  tunnel  an<l  drifts  at  the  98 ;  drifted  on 
the  lode  at  the  98  for  19J  feet ;  excavated  5o4  cubic  feet  of  hard  rock 
for  water-tank  at  the  98 ;  sunk,  timbered,  and  bretticed  the  engine-shaft 
109  feet  in  two  compartments,  and  placed  two  steam-pumps  and  steam 
and  water  pipes  therein  ;  excavated  1,344  cubic  feet  of  hard  rock  for  a 
station  at  the  200,  (14  by  12  feet  in  size,  and  8  feet  high;)  excavated 
500cubicfeetof  hard  rock  for  water-tank  under  this  station;  driven  a 
cross-cut  105  feet  in  very  hard  rock,  8  by  6  from  engine-shaft,  to  inter- 
sect the  IXL  and  Ophir  lodes,  at  the  200 ;  driven  on  the  Express. cross- 
lode  26  feet;  north  on  the  IXL  lode,  50  feet ;  south  on  the  IXL  lode, 
24  feet ;  and  in  the  new  adit  on  the  Ophir  lode,  80  feet ;  cleaned  out 
700  feet  of  the  lower  tunnel,  and  relaid  the  Ciirtrack  for  that  distance  ; 
stoiied  down  therefrom  1,080  feet  of  quartz,  mostly  i)ayore ;  cleaned 
oat  upper  tunnel  and  relaid  car- track ;  sloped  out  from  under  lioor  200 
cabic  feet  of  quartz,  mostly  pay-ore ;  cleaned  out  an  intermediate  drift 
between  the  upper  and  lower  tunnels  47  feet  and  found  pay-ore; 
pumped  out  130  feet  of  shaft  and  150  feet  of  drivings  after  boiler-tubes 
burst;  and  replaced  the  pump  at  the  200  by  a  new  and  more  powerful 
Blake. 

On  the  surface,  the  year's  work  includes  the  grading  of  a  ditch  around 
the  hoisting-works  to  carry  off  water ;  laying  600  feet  of  car  tramway 
for  bringing  firewood  from  timber  ranch  for  hoisting-engine ;  building 
720  feet  of  chute  from  end  of  tran^way  to  hoisting- works ;  excavating 
2,860  cubic  feet  of  hard  rock  for  boiler-house,  erecting  the  boiler-hpuse 
and  putting  in  boiler ;  cutting  700  feet  of  ditch  to  bring  clear  water  for 
boiler  feed  ;  cutting  and  delivering  at  hoisting- works  600  cords  of  wood, 
3,820  feet  of  stuU  timber,  and  4,300  loggings.  The  IXL  assisted  the 
Exchequer  Company  to  keep  the  toll-road  to  the  mine  in  repair,  and  to 
clear  the  same  of  snow,  so  as  to  get  up  winter  supplies.  The  expense 
of  mining  supplies,  wood,  timber,  and  fieight  was  $6,221.04. 

The  only  misfortune  encountered  was  the  bre^k-down  of  the  boiler 
when  being  worked  at  a  very  high  pressure,  in  order  to  drive  the  pumps 
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hard  enongb  to  get  rid  of  an  enormous  influx  of  water  from  a  crevice  in 
the  north  drift  on  the  200-foot  level.  This  involved  an  expense  of 
$1,840.38  for  a  u^w  boiler  and  boilerhonse.  No  apprebeni^ion  need  now 
be  entertained  of  the  recurrence  of  a  similar  catastrophe,  as  there  is 
now  steam  enongh  to  keep  the  water  under  i)ertect  control.  Were  the 
Ophir  adit  completed  from  the  100th  it  would  relieve  the  pnmps  consid- 
erably, and  soon  pay  its  cost  in  saving  fuel  for  steam. 

•Believing  that  much  of  the  waste  rock  thrown  away  by  former  own- 
ers as  too  poor  to  work  when  an  expensive  reverberatory  roasting  was  a 
sine  qua  noUj  would  pay  if  crushed  wet  and  amalgamated  with  bluestone 
and  .salt  without  roasting,  Mr.  Chalmers  sent  49  tons  taken  from  the 
waste  dumps  to  a  neighboring  mill  to  be  treated  in  this  way ;  and  al- 
though the  customary  charge  for  milling,  of  $15  per  ton,  ran  away  with 
all  the  proflt,  and  a  good  deal  more,  he  established  the  fact  to  his  own 
satisfaction  that  there  is  no  difficulty  in  obtaining  from  the  ore  a  fair 
percentage  without  roasting,  and  tliat  even  $20  ore  would  pay  a  profit 
in  the  company's  own  mill. 

The  49  tons  t^ok  just  three  days  to  work,  part  of  which  time  was  con- 
sumed in  hand-breaking  the  ore,  which  was  mostly  in  large  chunks  and 
excessively  hard.  The  mill  expenses  did  not  amonnt  to  $100  per  day — 
say  $6  per  ton.  The  bullion  produced  sold  for  $464.57  at  San  Francisco 
mint ;  so  that  there  was  an  actual  profit  on  this  small  batch — for  which 
the  mill  had  to  be  cleaned  up,  taking  nearly  half  a  day  of  the  above 
three  days — of  over  $164,  besides  the  tailings — the  perquisite,  of  the 
mill. 

The  Express  lode,  on  which  little  value  has  ever  been  set — its  appear- 
ance on  the  top  not  justifying  it — has  turned  out  to  be  a  cross-lode, 
running  north  32o  east,  south  32^  west,  very  much  broken  up  and 
poor  in  the  26  feet  run  on  it.  What  effect  it  may  ultimately  have  on 
the  intersected  lodes  cannot  yet  be  positively  said,  the  opening  having 
been  <lriven  only  25  feet  on  the  main  lode,  since  getting  through  the 
cross-lode,  and  not  yet  having  reached  its  junction  with  the  Ophir  south. 
C"[»  to  January,  1874,  the  eflFect  had  been  far  from  beneficial  on  the  main 
lode — disturbance  without  enrichment,  a  widening  of  the  fissure  without 
the  deposit  of  ore.  The  farther  from  the  cross-lode  the  better  does  the 
main  lode  show.  Quartz  with  ruby  now  makes  its  appearance,  and 
though  only  from  2  to  6  inches  wide,  bids  fair  to  enlarge  as  it  is  driven 
upon — assays  from  selected  stones  giving  $33.54  per  ton — while  every 
day  brings  nearer  the  rich  bonanza,  which  at  a  depth  of  only  50  feet 
from  the  grass  roots  gave  its  original  proprietors  $50,000  from  a  few 
feet  of  lode. 

The  south  drift  is  in  broken-up  vein-matter — caused,  no  doubt,  by  the 
close  proxiuiity  of  the  Ophir,  which  will  be  cut  within  20  feet  of  the 
j)re8ent  face,  or  about  44  feet  from  the  cross-cut.  Both  the  IXL  and 
Ophir  lodes  fill  the  whole  of  their  respective  drifts,  which  are  6  feet 
wide. 

The  company  has  an  excellent  mill-site,,  ample  water-power  for  a 
steam-mill  of  any  capacity,  timber  in  sibumlance;  in  fact,  everything  re- 
quired for  an  efficient  and  economical  working  of  both  mines  and  mill. 
Snow — a  great  drawback  at  present — would  be  rendered  less  trouble- 
some by  the  wire  tram- way,  which  for  an  expenditure  of  $22,000  (or 
$11,000  per  mile,  as  per  Mr.  Hallidie's  estimate)  would  bring  50  tons  a 
day  to  the  batteries,  at  a  cost  of  24  cents  per  ton. 

Alpine  district — This  district  is  bounded  by  Silver  Mountain  on  the 
south,  Raymond  on  the  west,  Webster  on  the  north,  and  Monitor  dis- 
trict on  the  east.    Its  water-power,  supplied  by  a  frontage  on  the  East 


CONDITION   OF   THE   MINING   INDUSTRY— CALIFORNIA.  $3 

Ga^n  River  of  8ome  seven  miles,  is  unsurpassed  ;  and  the  best  of  tim- 
ber in  Bufiicient  quantities  for  years  to  come,  in  connection  with  numer- 
ous ledges  of  silver-bearing  ore,  makes  this  a  locality  of  more  than  ordi- 
nary interest.  The' rich  ledges  of  tbe  Scandinavian  Canon  have  a 
bearingdirect  for  the  heart  of  this  district,  and  many  of  them  have  been 
sufficiently  prospected  to  give  them  a  market- value  in  the  eyes  of  mining 
experts. 

The  S}iint  Helena  mine,  supposed  to  be  the  northern  extension  of  the 
BackeyeNo.  2,  now  owned  and  worked  by  the  Exchequer  Company'  of  Lon- 
don, has  had  considerable  work  done  upon  it,  developing  a  good  quality 
of  ore  in  moderate  supply.  The  deepest  working  does  not  extend  below 
80  or  100  feet,  at  which  point  the  ledge  is  large  and  well  defined.  This 
mine  is  owned  by  John  Weis  &Co.,  of  Markleeville,  and  is  valued  at  a 
round  figure,  notwithstanding  the  present  depression  in  mining  matters. 
There  are  several  other*  promising  ledges  in  the  vicinity  of  the  Saint 
Helena,  all  of  which  will  find  their  natural  outlet  at  Markleeville. 

Mount  Bullion  is  a  mountain  of  large  extent,  seamed  with  massive 
ledges,  the  outcrops  of  which,  in  pU^ces,  reach  an  altitude  of  40  feet 
above  tbe  surrounding  country.  The  Mount  Bullion  Tunnel  Company, 
an  English  institution,  started  at  a  point  on  the  west  bank  of  the  Carson 
Biver,  at  Bnlliona,  and  drove  into  the  mountain  a  distance  of  2,000  feet, 
to  cut  a  belt  of  ledges  which  cross  the  eastern  face  of  the  mountain. 
Tl;ey  stopped  about  250  feet  short  of  the  point  where  the  main  ledge 
ought  reasonably  have  been  exj^ected  to  cut  the  plane  of  the  tunnel. 

The  Santa  Eulalia  Company  once  had  a  vast  pro])erty  in  this  district, 
consisting  of  a  large  number  of  ledges  and  about  2,000  acres  of  the  finest 
timber-land  in  the  State.  After  expending  several  thousand  dollars  in 
1803  and  1§64,  when  the  first  reaction  axme  after  the  great  excitement  of 
1860~'G3,  they  allowed  everything  to  go  by  the  board. 

Tbe  Good  Hope  minewaslocatedin  1863,  and  worked  spasmodically  up 
to  the  early  part  of  1867,  when  the  company  became  bankrupt,  and  it 
fell  into  the  hands  of  the  credUof s.  A  first  effort  was  made  to  develop 
the  mine  by  an  incline  shaft  following  the  foot-wall,  but  at  a  depth  of  32 
feet  tbe  water  became  too  strong  for  hand  control,  and  work  was  suspended. 
The  next  effort  was  by  a  tunnel  running  into  the  hill  to  strike  the  ledge 
at  an  obtuse  angle,  and  thence  by  following  the  ledge  south  into  the 
mountain.  Tlie  tunnel  from  its  mouth  in  for  a  distance  of  200  feet  pen- 
etrated a  country-rock  of  soft  porphyry,  when  it  cut  a  clay  wall  6  feet 
thick,  which  drained  off  the  water  from  the  incline-shalt  above  referred 
to,  showing  this  clay  to  be  the  true  east  wall  of  the  ledge.  After  pass- 
ing this  wall  for  about  20  feet,  the  vein-matter  consisted  of  a  mixed  por- 
phyry and  quartz,  showing  some  veins  of  quartz  of  a  thickness  of  8 
inches,  which  were  quite  rich  in  gold  and  silver.  On  the  west  wall  a 
solid  vein  of  quartz  3  feet  thick  was  struck,  which  was  thence  followed 
in  an  unbroken  chain  southward  into  the  mountain  400  feet.  At  points 
in  this  distance  the  ledge  showed  a  width  of  10  feet,  while  the  average 
would  be  about  5.  The  ore  in  placesismucli  decomposed,  while  in  others 
it  requires  a  free  use  of  powder  to  extract.  The  dip  of  the  ledge  is 
about  40O  to  the  west,  with  a  strike  averaging  nearly  due  north  and 
south.  The  ore  at  the  depth  attained  by  this  tunnel  is  of  a  low  grade, 
averaging  by  mill  tests  $12.75  per  ton.  At  the  time  of  the  suspension 
this  grade  of  ore  could  not  be  worked  to  a  profit,  but  with  the  facilities 
this  mine  offers  for  cheap  extraction,  and  the  improved  methods  of  re- 
duction, it  can  now  be  made  to  yield  a  profit  of  at  least  $2.60  per  ton. 

Manitor  district. — From  a  long  distance  away  the  curiosity  of  the  traveler 
is  aroused  by  the  many-tinted  peaks  of  this  region.    There  is  the  General 
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Shields,  of  a  bright  buff  color ;  Bed  Mountain,  of  a  deep  vei*milioD,  and 
Monitor  Peak,  with  all  the  intermediate  shades  between  buff  and  ver- 
milion. The  vast  outcrops  of  the  ledges  cut  across  the  faces  of  these 
lofty  monntnins,  some  peering  out  from  among,  Xvhile  others  overtop, 
the  tall  pines  that  are  scattered  over  their  sides.  This,  like  Alpinediatiict, 
has  the  full  advantage  of  an  unlimited  water-power  with  its  five  miles 
of  frontage  on  the  Carson  River.  From  Bulliona  to  the  town  of  Monitor,  a 
distanceoftwomiles,followingthewiudingsofMonitorCreek,  the  traveler 
crosses  one  of  the  most  extensive  belts  of  mineral-bearing  ledges  in  the 
whole  country.  TheFlorence,  Manchester,  Three  Sisters,  Mountain,  Con- 
stitution, AbeLincoln,  Hercules^  Blind,  Detroit,Chicago,  Esmeraida,Ohio, 
Tarshish,  Sunshine,  Wild  Yankee,  and  America,  are  but  a  few  of  the  many 
that  were  located  and  worked  upon  in  the  early  days  of  thedistrict.  In  the 
fall  of  1862,  John  D.  Marks,  Jacob  Brandebury,  and  Warren  Burright, 
working  the  Esmeralda  lode,  about  half  a  mite  below  the  town,  put  a 
blast  into  a  point  of  rock  jutting  out  into  the  creek,  just  below  where 
they  were  working,  which  blew  off  perhaps  half  a  ton  of  ore  that  assayed 
all  the  way  from  $65  to  $3,000  to  the  ton.  In  a  short  time  the  good 
news  spread  and  began  to  attract  the  attention  of  parties  from  the  out- 
side,  who  visited  the  locality  during  the  winter,  and  by  spring  a  great  rush 
ensued.  It  is  safe  to  say  that  that  one  blast  in  the  Esmeralda  cropping 
laid  the  foundation  of  the  mining  openitions  that  have  been  carried  on 
so  extensively,  for  up  to  that  time  nothing  more  than  fair  indicatl  >ns 
had  been  met  with.  The  history  of  the  Marion,  the  name  of  the  incor- 
poration that  undertook  the  development  of  the  Esmeralda  lode,  sub- 
sequent to  1863,  is  but  a  repetition  of  those  heretofore  given  in  Silver 
Mountain  and  Alpine  districts — inadequate  capital,  discouragement,  and 
final  suspension.  It  is  a  firm  and  settled  conviction  in  the  minds  of  all 
the  old  settlers  that  in  the  Marlon  there  is  the  making  of  one  of  the 
richest  mines  on  the  coast.  The  discovery  of  the  Florence  lo<le  was  the 
next  great  sensation.  A  man  by  the  name  of  George  Probasco  came 
into  cam[)  early  in  the  spring,  an<l  spent  a  few  days  in  looking  around. 
On  one  of  his  excursions  <lown  the  creek,  in  following  along  its  bed,  he 
found  under  the  top  of  a  fallen  tree  a  mass  of  blue  clayey  matter  that 
excited  his  curiosity.  U[>on  closer  inspection,  with  ])ick  and  shovel,  it 
proved  to  be  the  top  of  a  ledge  which  had  become  much  decom])osed  by  the 
action  of  the  water  of  the  creek.  In  this  mass  of  clay  he  loun<l  8i>eci- 
mens  of  ore  that  had  every  appearance  of  native  silver,  but  which  in 
reality  were  nothing  but  a  rich  galena.  Probasco  went  nearly  crazy 
over  his  discovery,  and  when,  at  a  later  day.  Dr.  Hughes,  of  Carson, 
offered  him  $12,000  coin  for  a  controlling  interest  in  his  mine,  he  quite 
Indignantly  refused  the  offer.  The  result  is  that  his  mine  remains  today 
in  much  the  same  condition  it  was  when  discovered. 

The  Manchester  mine  is  owned  and  worked  by  a  San  Francisco  com- 
pany ;  they  made  some  important  developments,  clearly  proving  the  value 
of  their  property,  but  on  the  death  of  Mr.  Uenry  Dreschfeld,  the  leading 
spirit  of  the  organization,  work  was  suspended  in  the  early  part  of 
1805,  and,  though  frequently  spoken  of  since  by  members  of  the  com- 
pany, has  never  been  resumed.  On  the  adjoining  claim  on  the  Man- 
chester lode,  known  as  the  Merriniac  Company,  a  tunnel  was  driven  a 
distance  of  nearly  two  hundred  feet,  showing  ore  of  a  good  quality  of  the 
same  general  character  as  that  in  the  first-mentioned  mine.  This  ore  is 
argentiferous  gray  copper.  The  depth  on  either  mine  was  comimra- 
tively  slight,  but  sufficient  to  demonstrate  the  continuity  of  the  vein, 
both  vertically  and  horizontally. 

To  cut  this'  ledge,  the  Florence,  and  some  half  a  dozen  others  in 
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the  same  belt,  a  location  for  a  deep,  loDg  tannel  was  made  by  J.  P.  Ray, 
S.  6.  Lewis,  aod  others,  and  called  the  Winchester.  For  some  years 
Mr.  Ray  vigorously  pushed  work  on  this  tunnel,  and  drove  into  the 
moantain  1,0G5  feet,  cutting  in  that  distance  the  Florence  lode  some 
300  feet  in,  and  at  a  depth  of  about  150  feet.  The  lode  was  well  de- 
fined, 15  feet  thick,  with  a  vein  of  ore  of  5  feet.  At  G4d  feet  the  Man- 
chester lode  was  cut,  showing  a  large  ledge  with  clay  casings  on  both 
sides.  This  ledge  gave  good  assays,  but  nothing  was  done  toward  Opening 
it  up  further  than  the  running  through  it.  A  t  the  extreme  point  reached 
by  the  tunnel,  another  leilge  was  struck  into,  but  never  cut  through. 
This  last  ledge  is  supposed  to  be  the  Constitution,  which  crosses  the 
road  and  creek  about  one  mile  below  town. 

The  Ooostitution,  just  below  the  Globe  mill,  owned  by  the  Active 
Company,  of  New  York,  is  a  vein,  20  feet  between  the  walls,  and  carry- 
ing an  argentiferous  copper-ore  with  flakes  of  native  copper  liberally 
interspersed  through  the  gangue.  But  little  work  has  been  done  upon 
this  mine.  It  was  at  one  time  bonded  to  the  Globe  Company  for  the 
sam  of  $3,000. 

The  Chicago  and  Detroit,  located  on  the  Esmeralda  belt  of  ledges, 
has  cut  three  veins  in  a  distance  of  300  feet,  on  one  of  which  a  drift  has 
been  run  100  feet,  showing  a  continuous  vein  of  low-grade  ore  that  can 
DOW  be  made  to  pay  by  the  improved  methods  of  reduction.  One  of  the 
veins  which  gives  the  greatest  promise  has  not  been  touched  further 
than  running  through  it  with  tbe  main  tunnel. 

The  Imperial  Company  is  an  English  organization,  which  commenced 
at  a  point  on  Carson  River,  just  above  liulliona,  to  drive  a  double-tnick 
tunnel  from  the  river  under  the  summit  of  Mount  America,  and  thus  cut 
all  that  vast  belt  of  ledges  lying  between  Monitor  and  the  river.  The 
company  i)ersevered  until  1,300  feet  of  tunnel  had  been  made,  when  its 
means  were  exhausted.  It  is  hoped  that  work  will  be  resumed  at  no 
distant  day. 

The  property  of  the  Monitor  and  Northwestern  Companies  consists  in 
a  tnnuel  location,  starting  at  a  point  on  the  river,  and  running  thence 
nearly  east  to  a  point  under  the  center  of  Monitor  Mountain.  This  tun- 
nel is  designed  to  o|)en  up  the  entire  belt  of  ledges  on  the  north  side  of 
Monitor  Creek,  between  the  river  and  the  town  of  Monitor.  It  pene- 
trates under  Red  Mountain  to  a  de])th  of  1,300  feet,  and  under  Monitor 
Moantain  1,G00  feet.  In  its  course  it  is  expected  to  open  up  as  many  as 
fifteen  or  twenty  lodes,  and  among  that  number  the  Mountain  lode,  from 
which  assays  have  been  had  ranging  all  the  way  from  $20  to  $3,000.  In 
such  high  estimation  is  this  Mountain  lode  held  that  Mr.  John  P. 
Ray,  of  Monitor,  has  bought  the  entire  original  location,  and  is  spend- 
ing a  large  sum  in  its  development,  with  encouraging  results.  The 
tunnel  to  open  up  this  mineral  belt  lias  been  driven  into  the  mountain  a 
distance  of  800  feet.  The  entire  length  is  designed  to  be  6,000  feet.  The 
reason  that  work  has  not  been  ])ushed  on  this  branch  of  their  operations 
is,  tbaft'the  companies  own  very  extensive  locations  on  the  great  Tarshish 
and  Esmeralda  belt^  of  ledges,  and  work  has  been  very  extensively  con- 
ducted at  that  point,  as  oii'ering  a  more  immediate  return  to  the  owners. 
The  Alpine  tunnel  starts  in  the  side  of  the  mountain  about  half  a  mile 
below  town,  and  was  driven  500  or  COO  feet  to  the  north  toward  the  Tar- 
shish mine,  and  under  a  massive  outcrop  which  was  believed  to  be  the 
real  continuation  of  that  mine.  Ore  was  found  in  limited  qmintities 
diffused  through  the  entire  length  of  this  main  tunnel,  and  it  was 
thooghc  that  this  bod^'  would  put  the  mine  on  a  paying  basis.  These 
calculations  were  based  upon  assays,  the  average  of  which,  as  returned 
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by  the  United  States  mint  at  Carson,  was  a  fraction  over  $18  the  ton. 
Unfortunately  for  the  company,  wlien  the  ore  was  mined  in  balk  and 
cmshed  at  the  compuuy'8  mill,  the  average  did  not  reach  above  $9  or  $10. 

Daring  the  time  all  this  tunneling  bad  been  going  on  iu  the  Alpine  a 
similar  work  on  the  Silver  Glance  mine,  immediately  under  the  Alpine, 
and  at  the  creek  level,  had  been  progressing,  for  the  purpose  of  opening 
the  Esmeralda  belt  at  a  lower  level  than  hitherto  attained.  A.  main  tun- 
nel was  driven  north  under  the  mountain  400  feet,  and,  turning  nearly 
at  a  right  angle,  thence  west  something  over  that  distance.  This  west 
drift  is  being  pushed  toward  the  west  wall,  with  the  expectation  of  find- 
ing a  vein  of  ore  on  that  side  of  the  ledge.  The  vein-matter  carries  a 
small  (luantity  of  ore  the  whole  distance,  with  a  perceptible  increase  for 
the  last  40  or  50*feet,  which  gives  the  company  hopes  of  getting  a  pay- 
ing body  in  that  direction  within  a  short  distance.  A  winze  was  sunk 
from  the  Alpine  tunnel,  connecting  with  the  Silver  Glance,  thus  pros- 
|)ecting  the  intermediate  ground,  and  affording  ample  ventilation  for 
both  mines.  At  a  distance  of  some  200  feet  west  of  the  main  tunnel  a 
vein  of  larger  ])roport4ons  than  ordinary  was  encountered,  and  a  drift 
was  started  on  it  following  to  the  south,  where  the  ore  was  found  to  im- 
prove iu  quality  and  quantity,  swelling  in  places  to  three  feet^  The 
most  favorable  point  on  this  vein  was  selected,  and  a  shaft  started  down- 
ward, following  the  course  of  the  vein.  At  75  feet  a  level  was  run  off  to 
the  south  on  the  vein,  which  at  this  point  had  an  average  width  of  3 
feet,  carrying  ore  that  gave  an  average  by  assay  of  something  over  $50 
per  ton.  Alx)ut  400  tons  has  been  raised  from  this  shaft,  and  is  stored 
in  a  capacious  and  substakitial  ore-house  at  the  mouth  of  the  mine.  It 
is  not  expected  that  this  entire  400  tons  will  average  as  high  as  the  fig- 
ures alwve  given,  for  the  reason  that  everything  carrying  ore  even  in 
limited  amounts  was  saved.  Sinkiug  the  shaft  was  again  resumed  below 
the  75-foot  level,  and  was  pushed  down  until  a  total  depth  of  100  feet 
was  attained,  when  the  water  became  too  strong  for  hand  control,  and 
work  was  susi>ended  during  the  erection  of  steam-hoisting  works.  In 
the  mean  time  this  shalt  has  beeu  enlarged  to  two  compartments,  and 
substantially  timbered,  and  is  now  again  being  pushed  down  as  fast  as 
two  sets  of  men  c^n  carry  it,  with  favorable  prospects. 

The  company  has  a  mill  on  the  river,  driven  by  water-power  supplied 
by  a  Hume  some  1,600  feet  in  length.  This  flume  gives  a  fall  at  the  mill 
of  26  feet.  The  volume  of  water  is  not  far  from  3,000  inches,  miners' 
measure,  which  turns  a  large  turbine  wheel  chat  gives  the  motive  power 
to  the  mill.  The  mill  is  of  ten-stamps  capacity,  capable  of  being  en- 
larged to  twice  that  number,  and  is  fitted  up  with  pans,  settlers,  &c.,  for 
the  economical  treatment  of  ores. 

The  Schenectady  Silver-Mining  Company,  better  known  as  the  Tar- 
shish,  was  considtned  one  of  the  great  mines  of  the  coast,  but  unfor- 
tunately it  has  not  maintained  that  reputation  by  producing  bullion. 
This  is  an  Eastern  organization,  the  majority  of  the  shareholders  being 
residents  of  Schenectady,  N.  Y.,  where  the  oflBce  of  the  company  is 
located.  The  work  of  developing  this  property  commenced  in  the  fall 
of  1866,  b3'  contract  to  John  P.  Ray  for  the  making  of  six  hundred 
feet  of  tunnel.  The  work  was  vigorously  pushed,  and  the  contract  com- 
pleted early  in  the  spring  of  1867.  The  last  blasts  in  finishing  up  the 
contract  broke  through  the  porphyry  which  constitutes  the  east  wall  of 
the  ledge,  into  a  soft,  white,  putty-like  substance,  apparently  worth- 
less, but  really  containing  a  large  percentage  of  black  sulphurets 
which,  upon  assay,  proved  immensely  rich.    This    soft   ore,  in    its 
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Datnral  state,  assayed  as  high  as  $500  per  ton.  A  load  of  tbis 
ore  was  immediately  taken  to  Ball's  mill,  in  Washoe  Valley,  where 
it  was  worked  by  the  Freiberg  process,  yielding  $400  per  ton.  This 
80  encouraged  the  company  that  they  immediately  sold  their  re- 
gerved  stock,  amounting  to  20,000  shares,  thereby  raising  a  fund  of 
$40,000  with  which  to  prosecute  the  work  of  opening  the  mine.  This 
was  pushed  vigorously  until  the  early  part  of  the  following  winter, 
when  funds  were  exhausted,  and  the  mine  was  closed.  There  were  two 
workings  of  the  ore  during  this  period,  which  demonstrated  that  it  could 
be  worked  profitably,  provided  there  was  enough  of  it.  After  about  a 
year  a  new  superintendent  was  sent  out,  and  remained  in  charge  for 
three  years,  during  which  time  he  extracted  and  sold  about  $10,000 
worth  of  ore,  beside  having  a  large  amount  of  prospecting  done,  which 
demonstrate,  in  his  opinion,' the  necessity  of  a  mill  to  fully  prove  the 
value  of  the  mine.  The  result  was  a  mag:nificent  mill  of  twenty  stamps, 
costing  somewhere  in  the  neighborhood  of  $100,000.  The  mill  was 
completed  early  in  1872,  and  was  started  under  still  another  superin- 
tendent, when  the  first  thing  proven  was  that  the  White  roasting  fur- 
nace, which  had  been  adopted  by  the  superintendent  over  the  Stetefeldt 
on  account  of  economy,  was  a  total  failui'e ;  therefore  the  ores  would 
not  amalgamate  for  lack  of  chlorlnation.  The  mill  was  then  altered  and 
adapted  to  wet  crushing  and  raw  amalgamation.  One  hundred  tons  of 
the  best  average  ore  of  the  mine  was  run  through  the  mill  and  down 
the  creek  with  no  results  in  bullion,  after  which  the  work  was  again 
suspended,  and  the  manager  was  recalled.  It  is  reported  that  during 
the  past  summer  and  fall,  Mr.  B.  £.  Hunter,  at  present  in  charge  of  the 
mine,  has  been  quietly  experimenting  in  working  the  refuse  or  waste 
rock  of  the  old  dump  with  a  most  gratifying  result.  In  his  first  run,  of 
something  like  a  week,  where  he  expected  a  return  of  $400,  lie  got 
$900;  and  in  a  subsequent  run  of  like  duration  he  got  somewhere  about 
$1,3(K),  showing  that  practice  in  treating  the  ore  increased  the  results. 
Another  run  of  a  month  gave  a  return  quite  as  satisfactory  as  either 
of  the  foregoing.  The  reduction  was  by  wet  crushing  and  raw  amal- 
gamation.   The  Alpine  Miner  says : 

We  believe  tbo  proper  way  to  work  the  ore  wonld  be  to  crush  wet,  run  the  palp  over 
loDj;  dluices,  and  tbns^concentrate  the  ore,  say  ten  tons  into  one,  bringing  the  average  up 
to  from  $100  to  $150,  and  then  roast  in  a  revorberatory  or  Stetefeldt  furnace,  by  which 
process  from  90  to  95  per  cent,  of  its  value  could  be  saved.  By  such  a  method  uf  treat- 
ment tlie  mill  could  be  far  more  economically  run,  and  a  lower  grade  of  ore  than 
otherwise  could  be  treated.  One  great  saving  would  bo  in  quicksilver,  which,  by  the 
mtmt  careful  management  in  amalgamating,  wastes  not  less  than  one  ])ound  on  the  ton 
of  ore  treated.  By  concentrating  one  hundred  tous  into  ten  we  would  save  90  ])ound8 
of  quicksilver,  which,  at  present  prices,  ($1.30  per  pound,)  would  amount  to  $117,  cer- 
tainly a  very  large  item  for  two  and  a  half  days'  run.  The  company's  mill  is  capable 
of  crushing  40  tons  in  24  hours,  and  could  be  run  at  an  expense,  outside  of  the 
amalgamating  department,  not  cxcee<ling  $1.50  the  ton  on  the  amount  of  ore  crushed. 
At  this  rate  a  very  low-grade  ore  could  bo  worked  at  a  profit.  We  confidently  look 
for  something  of  this  kind  being  done  at  no  distant  day.  It  is  certainly  to  the  interest 
of  the  company  to  do  something  with  their  extensive  and  expensive  property,  to  get 
even  li  small  annual  percentage  on  iheir  outlay,  for  it  is  a  well-known  fact  that  no 
i^tecies  of  property  deteriorates  more  rapidly  by  idleness  than  does  mining  and  milling. 
lo  the  mine,  timbers  rapidly  decay  and  caves  occur  that  become  more  expensive  to 
repair  the  longer  they  stand,  and  the  mill  rusts  and  rots  out  by  idleness  quicker  thau 
it  wonld  wear  out  by  e very-day  use. 

The  Globe  Company  owns  a  location  on  the  Abe  Lincoln  and  Hercules 
lodes,  commencing  at  Monitor  Creek  on  the  north,  and  running  south 
under  the  center  of  Globe  Mountain,  where  a  massive  chimney  or  out- 
crop covers  the  entire  crest  j  also  the  property  of  the  former  Worden 
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Company  on  the  Esmeralda  lode.  A  double-frack  tunnel,  6^  feet  by 
G^,  is  run  into  the  mountain  in  a  southeasterly  course  a  distance  of 
about  1,000  feet,  with  a  side  drift  called  the  '^east  tunnel,"  300  feet 
long,  and  a  south  drift  180  or  200  feet  in  length,  and  a  second  ^^  south 
tunnel"  of  200  feet.  In  at  a  distance  of  about  300  feet  a  large  vein 
was  cut  into,  which  was  denominated  the  ^^Abe  Lincoln,"  but  which 
was  in  reality  the  Hercules,  with  the  former  united  into  one  massive 
ledge.  At  this  point  the  depth  from  the  surface  was  too  insignificant 
to  waixant  any  great  amount  of  ore.  At  a  point  where  the  combing  of 
a  body  of  argentiferous  copper  made  its  appearance  a. winze  was  sunk 
a  few  feet  by  hand,  when  there  was  such  decided  improvement  mani- 
fest that  hoisting  apparatus  was  obtained  and  an  effort  made  to  go  down 
by  aid  of  steam-hoisting  and  pumpingmachinery.  The  Alpine  Miner 
gives  the  following  description  of  the  ditHeulties  encountered : 

People  uiiacquaiDted  with  efforts  to  Rink  shafts  in  tnuoels  a  long  distauce  from  the 
snrfueo  have  little  idea  of  the  trouble  and  expense  entailed  by  the  operation.  A 
steam-boiler  and  furnace  has  to  be  put  up  in  a  suitable  building  at  or  near  the  mouth 
of  the  tunnel,  and  the  steam  conducted  thence  in  pipes  thoroiii^hly  wrapped  in  wool- 
felting  made  for  the  purpose,  which  is  about  half  an  inch  in  thickness,  and  then  an 
outer  covering  of  cotton  cloth  close  wrapped  so  that  the  edges  completely  overlap  each 
other,  and  then  the  whole  covered  with  a  thick  coat  of  gus  or  other  tar  which  makes 
the  covering  entirely  impervious  to  the  air^  thus  cutting  off  the  radiation  of  heat.  In 
this  manner  steam  can  be  conducted  the  distance  of  a  thousand  feet  with  no  greater 
loss  by  condensation  than  10  or  12  per  cent.  At  the  point  decided  upon  where  the 
shaft  irt  to  be,  a  large  excavation,  called  a  chamber,  has  to  be  cut  in  the  solid  rock  and 
most  substantially  timbered  with  beams  at  least  a  foot  in  diameter.  After  this  cham- 
ber has  been  made,  which  in  height  has  to  bo  not  less  than  18  or  20  feet,  the  engine 
and  ])ump  are  placed  in  position,  and  the  work  of  sinking  can  commence.  The  engine 
put  up  at  the  Globe  was  an  oscillating  cylinder  of  ten  to  fifteen  hor8e-i)Ower,  with 
a  four-inch  Cornish  pump.  The  water  was  so  strong  that  the  pamp  had  to  be  run  all 
the  time,  and  by  the  time  that  50  feet  had  been  reached  the  power  was  found  insufficient 
for  both  pumping  and  hoisting,  and  the  effort  had  to  bo  abandoned.  There  was  suffi- 
cient increase  in  the  appearance  of  the  vein  and  the  quality  of  ore  in  that  depth  to 
justify  a  lur^je  outlay  in  reaching  a  greater  depth  below  the  surface  inflaance  of 'the 
creek.  There  was  not  sufficient  money  in  the  company's  treasury  to  do  this,  and  it 
was  decidt'd  to  drive  the  main  tunnel  to  the  Worden  ledge,  and  thence  following  into 
the  mountain  to  a  point  under  the  main  outiTop. 

In  this  direction  200  feet  was  made  with  a  marked  improvement  in 
that  distance.  Work  was  suspended,  presumably  for  want  of  funds; 
but  it  is  said  to  be  the  intention  of  the  company  to  start  again  in  the 
early  spring,  and  drive  to  the  above-mentioned  point,  where,  from  sur- 
face' indications,  they  believe  that  ore  in  sufficient  quantities  will  be 
found  to  make  tlie  mine  self-sustaining.  At  this  point  another  tunnel 
will  be  driven  in  a  southeasterly  course  to  the  center  of  Mount  America, 
from  whence,  apparently,  radiate  a  vast  number  of  ledges,  all  having 
one  common  center,  and  that  a  mountain  of  mineral-bearing  quartz. 
Without  attempting  to  criticise  operations  which  I  have  never  person- 
ally examined,  I  may  be  permitted  to  say  that  these  extensive  tunnel- 
ing operations  in  advance  of  actual  developments  of  the  mines  are  not 
usually  favored  by  experienced  engineers,  and  that  the  history  of  this 
company'  appears  to  afford  a  notable  example  of  the  difficulties,  delays, 
expenses,  and  disappointments  to  which  such  a  system  of  exploration  is 
liable.  The  Alpine  Miner,  from  which  I  have  quoted  above,  argues 
with  much  force,  after  an  elfibonite  analysis  of  the  history  of  the  mining 
enterprises  of  the  county,  that  its  resources  have  never  been  fairly 
treated,  and  that  the  grounds  of  the  numerous  failures  of  the  past  are 
independent  of  the  real  value  of  the  mines  themselves.  There  is,  no 
doubt,  much  truth  in  this  view ;  yet  it  must  be  remembered  that  iho 
mistakes  of  owners  and  sui>erin  ten  dents,  which  have  ruined  so  many 
mining  enterprises  in  Alpine  County,  and  the  lack  of  adequate  capital, 
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wbicli  has  crippled  so  in<iny,  are  connected  with  the  unfavorable  clim<ate 
and  location  of  the  connty.  The  difficulty  of  communication  at  all 
times,  and  particularly  the  severity  of  winter-storms,  has  raised  the 
cost  of  labor  and  machinery  and  repairs,  making  dead  work  and  con- 
struction work  almost  certainly  ruinous  in  cost.  In  short,  mistakes  are 
more  than  usually  likely  and  more  than  usually  damaging,  in  a  district 
BO  situated.  The  success  of  the  Exchequer  and  the  JXL  would,  by 
briu^ufi^  back  population,  business,  and  hope,  lead  to  improved  com- 
munications and  economical  conditions  in  all  respects  far  more  favor- 
able to  mining  industry. 

INYO  COUNTY. 

This  connty,  like  Alpine,  ivS  situated  on  the  eastern  slope  of  the  Sierra 
Nevada.  It  was  visited  in  187.*^  by  Mr.  A.  Eilers,  whose  description  of 
ite  principal  mines  will  be  found  in  the  report  for  1873.  The  following 
is  a  reply  to  one  of  the  circulars  of  inquiry  addressed  to  the  county: 

The  only  mines  in  tho  connty  that  were  worked  to  any  considerable  extent  during 
the  year  1873  are  the  Union,  at  Cerro  Qonln,  and  the  Owens  Lake  Silver-Lead  Com- 
paoy-s  claims  at  S^^ansea.    The  Union  mine  has  been  pretty  extensively  worked  for 
several  years,  yielding  more  lead  bnllion  during  that  time,  probably,  than  any  other 
mine  in  the  Unit^Hl  States.    Belshaw  &  Beandry,  the  owners  of  the  mine,  were  com-, 
parattvely  poor  men  when  they  began  operations,  some  six  years  ago,  but  are  now  pos- 
sessed of  a  competency,  made  in  operating  this  mine.    Suit  was  some  time  ago  brought 
by  the  San  Felipe  Company,  who  claim  to  have  the  first  or  discovery  title,  for  tho  re- 
covery of  the  mine,  and  in  a  trial  a  verdict  was  rendered  in  their  favor.     Bel- 
shaw &  Bcandry  arc,  however,  running  their  furnaces  and  t^aking  out  about  tweuty- 
five  tons  of  bnUion  per  day.    The  Swansea  claim  is  also  a  very  extensive  mine^ 
and  pro<lnccs  nearly  as  much  bnllion  as  the  Union.    This  company  owu  a  majority  of 
the  San  Felipe  stock,  and  if  they  should  eventually  succeed  in  obtaining  possession  of 
the  Union  alk>,  they  will  have  as  much  as  one  company  can  maifagc.    It  is  impossible 
to  give  anything  like  correct  figures  of  the  amount  of  bullion  produced  by  these  mines, 
as  (be  owners  are  not  at  all  communicative  in  regard  thereto.    Something  of  an  idea 
may  1>e  gained  of  the  amount,  however,  from  the  fact  that  hardly  a  team,  within  tho 
last  six  years,  of  the  large  number  engaged  in  hauling  supplies  for  nearly  all  the  peo- 
ple of  the  valley,  has  ever  returned  to  Los  Angeles  (the  point  from  which  goods  are 
sent  into  the  interior)  without  taking  out  as  much  bullion  as  their  twelve  and  fourteen 
mule  teams  conld  haul.    How  many  teams  have  been  thus  engaged  I  cannot  say,  but 
quire  a  largo  number,  as  Inyo  Coui^has  a  population  of  some  three  or  four  thousand, 
ami  must  require  a  largo  number  of  teams  to  supply  her  freight.    Tho  buUiou,  although 
hauled  out  of  the  valley  at  this  rate,  has  steadily  increased,  nutil  it  is  found  necessary 
to  engage  more  teams.    A  contract  has  been  entered  into  with  Nadeau,  of  Los  Angeles, 
to  haul  this  bnllion.    He  has  purchased  eighty  twelve-mule  teams,  and  allowing  that 
be  will  make  the  round  tiip  from  Los  Angeles  to  Cerro  Gordo  every  eight  or  nine  weeks, 
it  is  thought  it  will  take  hmi  ten  or  eleven  months  to  haul  out  what  is  now  on  hand,  to 
say  notbiui;  of  what  can  be  turned  out  by  the  furnaces  in  the  mean  time.    It  is  esti- 
mated that  one  hundred  such  teams  will  be  required  constantly  in  hauling  away  the 
bullion  produced  by  these  two  mines  alone.    This  bullion  is  valued  at  from  $150  to  $700 
per  ton.    Estimating,  then,  that  each  twelve-mule  team  will  haul  20,000  pounds,  eighty 
teams  would  take  1,600,000  pounds  each  trip;  say  that  they  make  live  trips  to  the 
mines  in  ten  months,  we  find  they  will  have  hauled  out  8,000.000  pounds,  or  4,000  tous. 
It  is  said  by  those  who  claim  to  know,  that  this  bullion  averages  $500  per  ton  ;  here, 
then,  we  have  a  total  of  $2,000,000  worth  of  bullion  now  corded  up  awaiting  transpor- 
tation out  of  the  valley.    This  may  seem  an  exaggerated  statement,  but  when  one 
goes  there  and  sees  this  bullion  piled  up  on  either  side  of  the  lake — for  a  steamer  is 
employwl  in  taking  it  across  the  Jake  to  the  road — cabins  built  of  it  for  temporary  uses 
of  the  miners,  visits  the  mine  itself  and  sees  for  himself  the  enormous  ledge  developed 
and  the  hot  streams  of  metal  running  from  the  furnaces,  it  will  then  be  thought  the 
figures  here  given  ought  to  be  multiplied  by  two.    A  great  drawback  to  Cerro  GU>rdo 
has  been  the  scarcity  of  water,  all  required  for  tho  working  of  the  mines  and  do- 
mestic purposes  faavldg  heretofore  been  brought  from  a  spring  several  miles  distant  and 
tttaiieu  at  15  cents  per  gallon.    This  difficulty  will  soon  be  obviated  in  a  great  degree, 
as  some  months  ago  a  contract  was  entered  into  by  a  company  to  lay  a  pipe  to  bring 
the  water  in.    Nine  miles  of  4-inch  pipe  is  now  on  the  ground,  and  the  water-works 
will  soon  be  in  operation. 
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From  the  letter  of  a  private  correspoodent  I  karn  that  the  works  at 
Swansea  made  aboot  4  5^>  tonii  of  ballioo  daring  the  portion  of  the  year 
they  were  in  operation.  The  lead  boUion  contained,  for  the  most  part, 
from  tlZ4i  to  3^175  per  ton. 

The  Santa  Maria  lead-mine  is  developing  vei^  enoooragingly  at  a 
depth  of  300  to  450  feet.  The  Union  mine*  or,  as  it  may  now  be  called, 
the  Han  Felipe,  the  priority  of  the  latter  location  having  been  estab- 
lifiheil  by  the  courts,  is  in  as  goo4l  condition  as  ever.  Pipes  have  been 
laid  by  the  Cerro  Gorfio  Water  Company,  between  Cerro  Gordo  and  a 
flpring  eleven  miles  distant,  and  pamping-machines  have  been  located  at 
the  spring,  promising  a  supply  of  water  in  the  coarse  of  a  few  months. 
A  finme  has  been  constrncted  by  S.  Stevens,  down  Cottonwood  Creek, 
on  the  west  Hide  of  OWeus  Lake,  through  which  wood  for  charcoal  and 
other  ase  will  be  liroaght,  securing  great  redaction  of  prices  of  fuel. 
All  imrties  have  been  making  bnilion  faster  than  it  coald  be  moved 
e<^nomi4'.ally  by  teams ;  hence  a  general  stoppage  of  mining  and  smelt- 
ing work  in  the  district  at  present,  (January,  1874.)    Business  is  dull. 

ranamint  dUtrict — This  district  is  situated  nearly  due  east  from  La- 
ganita  fiost-oflice  and  stage  station  on  the  Owens  River  road  from  Havi- 
lah — distant  from  Lagunita  sixty  miles,  and  from  Los  Angeles  two  hun- 
dred and  fifteen  miles;  from  Independence,  the  county-seat,  say  one 
hundred  miles.  It  was  formerly  known  as  the  Telescope  district,  in  1861 
and  1802,  and  is  a  lofty,  bold  range  of  mountains,  lying  between  Pana- 
mint  and  Death  Valleys ;  the  main  peak,  called  *^  Cbiombe  "  in  the  na- 
tive vernacular,  rises  to  the  probable  altitude  of  12,000  feet.  The  point 
of  ex|>ort  and  imi>ort  for  the  mi^es  will  be  Los  Angeles,  until  the  South- 
ern Pacific  Hailroad  has  climbed  Tehatchepa  nuige  and  crossed  the 
present  Owens  Itiver  road.  There  will  be  a  good  wagon-road  diverging 
from  the  main  Owens  River  road  at  Desert  Springs,  and  thence  by  the 
old  Slate  Uange  road  it  will  pass  west  of  the  large  borax-deposits,  and 
crossiiig  the  low  divide  at  the  head  of  the  valley  by  a  recently  discov- 
ered jHiHs,  it  will  reach  within  three  miles  of  the  mines,  when  more  for- 
niidable  diniculties  will  be  met  with  in  Surprise  CaQou.  These  will 
soon  bo  surmounted,  however,  by  a  toll-road,  and  the  Pauamint  mines 
will  have  a  good  wagon-road  by  the  oi)e||ing  of  spring,  and  the  borax 
coni[)anies  at  Slate  Kangc  and  Desert  Springs  marshes  a  good  means 
of  export  for  their  borax. 

But  little  work  has  been  accomplished  except  a  vigorous  prospect  of 
the  districjt,  the  result  of  which  has  been  the  discovery  and  lo(*.atiou  of 
over  100  claims,  and  building  by  the  miners  of  suitable  winter-quarters 
and  roads  to  the  mines.  Vigorous  work  has  been  commenced,  by  the 
owners,  on  the  "Stewart's  Wonder"  claim,  and  on  the  Wyoming  Com- 
pany, by  tunnel-mining  on  the  lodes. 

Both  the  lodes  mentioned  above  are  considered  first  class,  the  ores 
assaying  from  $200  to  $1,500  per  ton,  and  averaging  from  5  to  15  feet 
wide.  A  15  foot  shaft  has  been  sunk  on  the  Esperanza,  and  developed 
u  very  rich  stratum  of  ore  aboot  18  inches  wide,  which  probably  will 
pay  $000  or  $700  por  ton. 

Na*nre  has,  in  the  Panamint  district,  saved  the  great  expense  and 
labor  of  pros|>ecting  by  the  usual  slow  and  toilsome  process  of  sinking 
shafts  and  running  tunnels;  a  deep  cailou  from  400  lo  GOO  feet  in  depth, 
with  an  almost  perpendicular  wall,  bisecting  at  right  angles  these  won- 
derful silver-leads  for  many  miles.  The  miner  can  stand  at  the  bottom 
of  the  eafion  and  see  his  mine  as  well  and  clearly  defined,  as  well  as  its 
body  of  earrying  ore,  for  500  feet  in  depth,  (from  the  top  where  it  is  cut 
by  the  cailon,)  as  he  could  if  he  had  a  shaft  to  that  depth  on  his  mine. 
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SAN  DIEGO  COUNTY. 

The  principal  miDes  of  this  coanty  consist  of  gold-bearing  qaartz- 
ledges  in  Julian  and  BauQer  districts,  about  sixty  luilcs  south  and  east 
of  San  Diego.  They  were  discovered  in  February,  1870 ;  and  although 
there  was  an  ^^excitement"  in  the  first  instance,  it  rapidly  subsided  on  ac- 
coant  of  the  prejudice  existing  among  most  Galifornians  against  the 
"lower  country .''  Theformation  is  slate,  sparsely  interspersed  with  gran- 
ite, and  the  veins  run  northeast  and  southwest.  The  veins  are  unusually 
Dumerona,  though,  as  a  geueral  thing,  small.  /The  auriferous  belt  is 
about  four  miles  wide  and  ten  long,  running  northeast  and  southwest. 
The  most  prominent  among  the  many  mines  that  have  been  worked  up 
to  the  present  time  are  the  Chariot  (Mill  and  Mining  Company,)  Ready 
Relief,  Stonewall  Jackson,  Owens,  Helvetia,  &c.  The  Chariot  Mill  and 
Mining  Company  has  been  incorporated  in  San  Francisco,  and  the  Ow- 
ens and  Mammoth  Tunnel  have  been  incorporated  in  San  Diego. 

On  the  Chariot  mine,  the  main  shaft  is  down  about  150  feet,  and  is 
connected  by  an  air-shaft  to  the  140-foot  level.  The  lode  is  from  3  to  15 
feet  wide,  the  rock  of  which  pays  from  $75  to  $250  per  ton  in  free  gold. 
The  company  has  a  five  stamp  mill  about  four  miles  from  the  mine.  For 
several  mouths  this  mine  is  said  to  have  yielded  on  an  average  $1,000 
per  day  net  profit  to  the  owners,  of  whom  there  were  but  three. 

The  Heady  Relief  mine,  situated  four  miles  east  of  Julian  City,  has 
been  opened  to  a  depth  of  150  to  200  feet.  It  shows  a  five-foot  ledge 
of  rock,  paying  from  $50  to  $100  per  ton ;  worked  by  water-i)ower, 
with  a  5-stamp  mill. 

The  Helvetia  has  been  opened  to  a  depth  of  250  feet,  has  a  3-foot 
ledge,  and  is  about  to  erect  machinery.  The  rock  is  said  to  average  $28 
to  832  per  ton. 

The  Stonewall  is  located  at  the  foot  of  the  Cuyaniaca  Peaks,  seven 
and  a  half  miles  from  Julian  City.  The  ledge  runs  from  5  to  26  feet  in 
\^idlh,  at  a  pitch  of  70^  to  the  west.  Hanging-wall,  slate;  foot-wall, 
granite.  The  walls  average  12  feet  apart.  This  entire  space  is  good 
pay-ore,  except  at  times  small  strata  of  ''  horse,"  which  is  a  conglomer- 
ate of  slate,  granite,  and  quartz.  Kotwithstanding  this,  the  Stonewall 
Company  runs  everything  through  the  stamps  and  finds  it  profitable. 
The  shipments  of  bullion  are  about  $10,000  per  month,  at  a  cost  of 
$2,000  i^er  month.  The  facilities  of  machinery'  and  convenience  of  wood, 
timber,  lumber,  &c.,  make  the  actual  cost  of  working  this  mine  a  mere 
trifle,  as  no  blasting  has  yet  been  done  or  is  likely  to  be  required.  The 
shaft  has  been  continued  to  a  depth  of  140  feet,  and  a  level  each  way 
runs  150  feet.  The  width  of  the  ledge  continues  with  rock  a  little  harder 
and  the  gold  a  little  coarser.  The  mill  is  a  new  10-stamp  mill.  The 
building  is  60  bj'  100  feet,  and  is  so  situated  that  when  the  rock  is 
dum|)ed  from  the  mine  no  handling  is  required  from  thence  to  the  bat- 
tery. The  engine  is  40  horse-power,  and  a  boiler  capacity  sufficient  to 
run  a  20-stamp  mill.  The  superintendent  states  that$3rock  can  be  run 
at  a  profit. 

The  Owens  mine,  near  Julian  City,  has  been  developed  to  a  depth  of 
between  300  and  400  feet.  The  ledge  runs  from  1  to  6  feet  wide,  at  a 
depth  of  300  feet.  This  mine  is  now  being  sunk  to  a  depth  of  600  feet, 
and  in  the  meanwhile  levels  and  stopes  will  be  opened  when  it  is  found 
necessary.  The  rock  averages  $75  per  ton,  at  the  depth  of  275  feet; 
the  rock  now  prospects  on  the  lower  level  $75  per  ton.  A  new  ledge 
bas  been  discovered  which  is  likely  to  run  into  the  original. 


62       MINES   AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 

The  Tom  Scott,  Eureka,  GaliforQia,  and  other  mines,  though  not  as 
fully  developed  as  those  above  named,  are  all  of  promising  character. 

The  San  Die«:o  Union  of  December  21,  1873,  gives  the  following 
account  of  the  Japa  mines,  situated  near  the  line  of  Lower  Oaliioruia: 

The  mines  are  sapposed  to  be  od  the  sammit  of  the  range  of  monntaine  extending 
sontheast  from  Julian,  in  this  county,  into  Lower  California,  and  the  altitude  of  the 
camp  is  estimated  to  be  about  5,000  foet  above  the  level  of  the  sea.  Japa  is  distant 
about  one  hundred  miles  from  San  Dio^o,  a  little  south  of  east.  The  road  diverges 
from  the  Yuma  stage-road,  about  sixty  miles  from  this  city,  and  from  that  point  there 
is  a  continuous  ascent  into  the  mountains.  The  first  diggings  were  struck  at  the  point 
known  as  Japa,  but  better  [tlacers  were  found  at  Tres  Pifios,  three  miles  distant,  uid 
the  entire  population  is  now  concentrated  at  the  latter  point.  There  is  a  small  running 
stream  at  Japa,  and  dirt  has  been  hauled  thither  to  be  washed,  but  the  expense  ot 
hauling  takes  tlje  bulk  of  the  profits.  These  mines  are  as  near  to  Julian  City  as  to  San 
Diego.  They  are  forty  miles  southeast  of  Milqnatay,  and  forty  miles  north  of  San 
Rafael,  in  Lower  California.  A  large  gnlch  runs  throngh  the  mining  sections,  and 
into  this  debonch  several  smaller  gulches.  In  these  latter  the  gold  is  found.  In  the 
large  gulch,  wells  have  been  sunk  to  obtain  water  for  washing  in  the  rockers.  The 
gom-l^aring  stratum  is  red  sand  and  granite  gravel.  The  whole  face  of  the  country 
is  covered  with  decomposed  quartz,  but  no  gold-bearing  quartz  has  yet  been  found. 
Preparations  are  being  made  for  a  more  extended  exploration  of  the  country. 

Industrious  men  can  earn  fair  wages  in  these  placers.  All  the  washing  must  be 
done  by  rockers,  as  there  is  not  water  enouch  to  run  sluices  or  toms.  The  water  is 
hoisted  from  wells.  Two  men  are  required  for  each  rocker,  one  to  hoist  water  and 
one  to  rock  and  feed  dirt  The  Mexicans  arc  making  from  one  dollar  to  a  dollar  and 
a  half  a  day  by  their  process  of  working.  The  Americans  have  made  reservoirs  on  the 
small  gulches,  and  are  now  waiting  for  more  rain  to  give  water  for  washing.  It  costs 
$1.50  per  load  to  haul  dirt  two  or  three  miles  to  water. 

The  best  diggings  in  the  whole  of  that  section  have  b^en  found  on  the  mesa  three 
or  four  miles  above  the  gulches.  Four  men  have  taken  up  claims  there,  and  have  a 
bed  of  red  sand  four  feet  in  depth  to  operate  upon.  They  have  sunk  a  well,  and  have 
obtained  four  fuet  of  water  at  a  depth  of  fourteen  feet ;  this  gives  them  all  they  want 
to  wash.  A  prospect -shaft  was  sunk  at  Tres  Pifios  to  the  bed-rock,  which  was  reached 
in  twenty-two  feet,  when  largo  bowlders  were  struck.  On  the  bed-rock  a  prospect  of 
two  or  three  cents  to  the  pan  was  obtained.  The  water  came  in  so  fast  that  operations 
were  abandoned.  In  the  small  gulches,  when  the  bed-rockis  reached,  small  crevices 
are  found  full  of  a  very  tenacious,  grayish -colored  clay,  and  these  crevices  arc  always 
rich — real  **  pockets."  Beyond  these  **i)ockets"  the  average  of  the  diggings  would  be 
from  one  to  three  dollars  a  day  to  the  man. 

The  country  is  well  wooded,  pine  predominating.  Game  is  plenty,  deer  being  abun- 
dant and  venison  cheap.    Beef  is  also  very  cheai),  selling  at  eight  ceut«  a  pound. 

SAN  BERNARDINO   COUNTY. 

This  is  the  largest  county  in  the  State,  containing  10,000,000  acres. 
About  three-fourths  is  barren  desert  and  the  bahmce  fertile  valleys 
and  rugjjed  mountains.  The  mountainous  portion  contains  many  min- 
ing districts  which  in  the  great  quartz  excitement  of  1862  attracted 
the  attention  of  adventurous  prospectors  and  miners;  but,  with  few 
exceptions,  these  districts  have  passed  into  obscurity  on  account 
of  their  remoteness  from  the  lines  of  travel  and  their  almost  inac- 
cessible situation.  Among  the  districts  which  have  survived,  and 
in  which  active  operations  are  now  progressing,  are  Holcombe  Val- 
ley and  Bear  Valley.  Recent  discoveries  in  these  districts  are  now 
attracting  the  attention  of  mining  operators.  In  the  latter  portion  of 
the  year  1873  some  large  ledges  of  extraordinary  richness  were  dis- 
covered in  the  southern  portion  of  the  county,  near  the  San  Diego  line, 
at  a  plnce  called  Palm  Springs.  These  ledges  are  found  in  slate  and 
granite,  and  prospect  very  high  in  gold.  The  Palm  Consolidated  Min- 
ing Company,  consisting  of  Messrs.  Buell,  Bateman,  and  other  well- 
known  mining  operators,  is  proceeding  energetically  in  the  development 
of  the  district. 

Holcombe  Valley  district. — This  district  is  thirty-five  miles  distant 
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from  the  town  of  San  Bernardino  and  one  hundred  and  thirty'  mites 
from  Los  Angeles.    The  elevation  is  between  7,000  and  8,000  feet.    The 
Sonthem  Pacific  Railroad,  when  completed,  will  pass  within  twenty -five 
miles  of  £be  principal  mines,  which  are  owned  by  an  English  company, 
and  are  at  i)re8ent  being  worked  under  the  superiutendency  of  Mr.  John 
Haley.    This  proi>erty  is  incorporated  in  Lonuon  under  the  name  of  the 
Holcombe  Valley  Gold  Mines,  limited,  and  consists  of  seven  parallel 
veins  containing  1,200  linear  feet  each.    The  chief  of  these  are  the  Olio, 
Mammoth,  and  San  Beniardino  lodes.    There  is  also  a  gravel-deposit  or 
flat  of  140  acres  adjoining  and  immediately  below  the  mines,  to  all  of 
which  the  company   has  secured  a  United  States  patent.    Both  the 
ledges  and  the  gravel-fiat  have  been  worked  pretty  extensively  in  past 
years,  yielding  a  large  amount  of  gold.    The  principal  work  done  by 
the  present  company  is  on  the  Mammoth  lode.    Two  incline  shafts,  320 
feet  apart,  have  been  sunk  on  this  lode,  one  to  the  depth  of  170  feet, 
and  the  other  106  feet.    From  the  170-foot  incline,  at  a  depth  of  120  feet, 
levels  have  been  started  each  way.    The  one  north  toward  the  106-foot 
incline  is  in  117  feet,  showing  a  2J-foot  ledge  of  ore,  valued  at  815  to 
$iO  per  ton.    The  level  running  south  has  been  driven  45  feet  in  average 
ore.    The  former  owners  of  the  property  had  stoped  out  about  40  feet  of 
the  surface  of  this  lode  between  the  two  inclines,  and  had  also  sunk  on 
the  Olio  to  the  depth  of  175  feet,  and  on  the  San  Bernardino  to  the 
depth  of  100  feet,  from  both  of  which,  including  the  Mammoth,  they 
raised  several  thousand  tons  of  ore  varying  from  89  to  855  per  ton  in 
value,  as  proved  by  its  treatment  in  a  small  Sstamp  mill.    This  mill, 
which  has  sufficient  power  for  ten  stamps,  has  been  remodeled ;  the 
new  company  ha»  put  in  a  new  and  complete  S-stamp  battery,  and 
intends  to  increase  it  to  10  or  20  stamps  the  coming  summer,  as  may  be 
required.    It  is  also  the  intention  to  open  up  the  gravel-deposit  the 
coming  spring.    This  will  be  done  by  pumping  the  water  out  of  the  flat 
and  drifting  out  and  washing  the  richer  stratum  overlying  the  bed-rock, 
which,  in  other  worked  portions  of  the  flat,  has  been  found  to  be  from 
4  to  6  feet  deep,  and  to  vary  in  value  from  2  to  50  cents  to  the  pan.    In 
1862  there  were  from  1,500  to  2,000  miners  engaged  on  the  shallower 
portions  of  the  flat,  with  good  results.    The  deeper  portions,  which  now 
form  a  part  of  the  new  company's  property,  could  not  be  worked  with 
the  rude  appliances  of  that  day.    The  gold  in  the  flat  is  identical  in 
fineness  with  that  taken  from  the  quartz-ledges  above,  and  is  evidently 
a  wash  from  them. 

NAPA  COUNTY. 

It  now  seems  probable  that  this  county,  situated  on  the  Coast  llange, 
north  of  San  Francisco  Bay,  and  already  celebratM  for  its  valuable 
mines  of  quicksilver,  will  soon  contribute  something  toward  thebullion- 
product  of  the  State.  Within  the  past  year  ledges  of  gold  and  silver 
bearing  quartz,  have  been  discovered  on  the  southeastern  slope  of  the 
Saint  Helena  Mountain,  distant  some  four  miles  from  the  celebrated 
watering  place,  Calistoga,  at  the  head  of  Napa  Valley.  These  ledges 
ran  parallel  on  a  course  of  10^  west  of  north,  and  dip  west  at  an  angle  of 
7(P.  They  are  about  a  quarter  of  a  mile  apart,  and  are  situated  at  an  ele- 
vation of  2,400  feet  above  sea-level.  The  country  is  well  wooded,  and 
an  abundant  supply  of  water  is  avjiilable  at  a  convenient  mill-site.  For 
a  long  time  it  was  supposed  that  the  Coast  Range  was  destitute  of  gold 
and  silver  bearing  veins,  and  these  ledges,  which  crop  boldly,  and  are 
crossed  by  a  well-traveled  trail  across  the  mountain,  for  years  escaped 
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the  attention  of  the  prospectors  and  miners,  who  were  incredulous  of 
the  existence  of  gold  and  silver  west  of  the  Sierra  Nevada. 

These  veins,  which  are  of  massive  proportions,  being  from  6  to  10  feet 
in  thickness  on  the  surface,  can  be  identified  for  a  space  of  three  miles, 
cropping  out  boldly  at  many  points  and  being  easily  traceable  through- 
out that  entire  distance.  *  The  prevailing  country-rock  is  porph^Ty  and 
trachyte,  but  a  heavy  band  of  argillaceous  slate  constitutes  the  hanging- 
wall  of  the  lode,  which  is  separated  from  it  by  a  thick  clay  selvage. 
The  vein-matter  is  composed  almost  wholly  of  quartz  and  ore,  the 
former  nearly  pure  silex  of  a  reddish  cast  and  the  latter  a  blue  snl- 
phuret.  Numerous  assays  made  of  this  ore  show  it  to  contain  from  $20 
to  $100  in  gold  and  silver  per  ton ;  the  value  of  these  metals  being 
about  equal  at  first,  but  silver  predominating  with  depth  attained. 
Lots  milled  have  yielded  from  $23  to  $27  per  ton.  It  is  a  free  ore  and 
can  be  worked  up  to  a  close  percentage  of  the  firea«say  by  the  cheapest 
and  simplest  methods  of  reduction  in  use. 

Of  the  several  companies  owning  on  these  lodes,  two,  the  Mount  Saint 
Helena  and  the  Galistogii,  have  been  developed;  a  tunnel,  now  completed 
a  distance  of  100  feet,  is  being  driven  in  on  the  vein,  the  work  being 
still  in  progress.  The  inner  extremity  of  this  tunnel  is  200  feet  below 
the  croppings,  at  which  point  the  lode  is  about  b  feet  in  thickness,  the 
whole  of  it  composed  of  quartz  and  ore.  About  300  tons  of  good  mill- 
ing ore,  removed  in  the  course  of  excavating  the  tunnel,  .are  now  on  the 
dump,  the  late  additions  to  this  lot,  which,  it  is  expected,  will  mill  $2G 
per  ton,  being  of  a  much  higher  grade  than  that  first  taken  out.  Of  the 
material  removed  in  driving  the  tunnel,  nine-tenths  have  been  reserved 
for  crushing.  A  cross-cutting  having  lately  been  made  on  the  200  foot 
level,  a  large  body  of  ore  was  broken  into  of  a  much  higher  grade  than 
any  before  encountered. 

Dr.  Henry  De  Groot,  who  visited  this  county  on  a  tour  of  inspection 
of  its  quicksilver  mines,  during  the  fall  of  1873,  says  of  tliis  interest: 

Without  goiiifj  into  a  detailed  description  of  individual  mines,  it  may  bo  stated  here 
that  this  ore  occurs  at  intervals  throughout  almost  the  entire  length  of  Napa  County, 
the  area  through  which  it  is  distributed  being  not  less  than  forty  or  fifty  square  miles. 
The  most  productive  district,  however,  has  for  its  center  Mount  Saint  Helena,  an  irregu- 
lar volcanic  cone  situated  in  the  northern  part  of  the  county,  and  rising  abruptly  on 
every  side  to  a  height  of  3,500  feet.  Scattered  throughout  the  foot-hills  that  encircle, 
and  the  lower  ranges  that  flank,  this  mountain,  this  cin u:\bar-fi eld  reaches  north  and 
east  into  Lake  and  westerly  into  Sonoma  County.  Hero  more  than  a  hundred  company 
claims  have  already  been  taken  up,  while  the  work  of  prospecting  is  still  actively  go- 
ing on.  Some  of  these  claims  have  a  very  good  and  otlicrs  but  an  indifferent  show  of 
surface  ore.  In  most  cases,  however,  the  cropfdugs,  or  top  deposits,  are  rich,  and  often 
very  extensive.  Upon  twenty-five  or  thirty  claims  a  good  deal,  and  upon  about  an 
equal  number  a  moderate  amount,  of  work  has  been  done,  the  balance  being  held  for 
speculation,  with  only  enough  work  performed  to  keep  possession  uuder  the  local  laws. 
In  some  instances  the  claimants  have  not  the  means  to  open  their  grounds,  and  would 
give  parties  willing  to  undertake  the  work  a  liberal  interest  for  developing  them. 
Several  companies  have  a  large  force  of  men  employed,  and  have  expended  as  much  as 
fifteen  or  twenty  thousand  dollars,  and  in  a  few  instances  a  good  deal  more,  in  open- 
ing up  and  improving  their  mines.  The  mode  of  exploration  is  by  open  cuts,  shafts, 
and  tunnels,  (he  improvements  consisting  mainly  of  steam-eugiucs  for  hoisting,  pump- 
ing, and  blasting  purposes,  with  furnaces,  retorts,  roads,  buildings,  &c. 

The  production  of  the  new  mines  here  ranges  from  20  to  200  flasks  per  month  each, 
only  the  Redington,  at  Knoxville,  Lake  County,  opened  many  years  since,  yielding 
more  than  this.  At  the  Redington,  400  flasks  are  turned  out,  and  it  is  the  opinion  of 
some  that  much  more  might  be  made  were  it  not  the  policy  of  the. combination,  with 
which  the  owners  are  in  league,  to  restrict  production  as  a  means  of  maintaining  the 
present  high  prices  of  quicksdver.  It  is  a  fact,  however,  that  the  ore  her^  has  for 
some  time  past  been  of  very  low  grade,  to  which  cause  the  curtailed  production  is  no 
doubt  mainly  due.  Recently  ore  of  better  quality  bos  been  struck  on  the  200-foot 
level  of  this  mine,  and  as  the  owners  have  replaced  their  old  furnace  with  one  of  the 
Knox  &  Osborne  style,  larger  monthly  returns  may  be  looked  for  hereafter.    In  this  con- 
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iiection  it  may  be  remarked  that  the  opinion  so  generally  entertained  that  the  so-called 
qaicksilver  combination  have  conspired  to  restrict  the  yield  of  the  mines  under  their 
control  is  most  likely  erroneous,  the  falling;  off  in  the  yield  of  these  mines  having  been 
due  chiefly  to  a  growing  scarcity  or  a  marked  depreciation  in  the  qnality  of  their  ores, 
ledDcing  the  pnMuct  of  quicksilver  at  a  time  when  its  consumption  was  being  greatly 
extendeil.  But  whatever  the  cause  of  the  high  prices  now  ruling  for  that  metal,  cer- 
tain it  is  they  have  greatly  favored  the  owners  of  these  new  mines,  they  having  ex- 
perienced but  little  difficulty  in  getting  capital  to  help  outfit  and  expose  them.  The 
ores  in  this  vicinity,  though  mostly  obtained  thus  far  from  near  the  surface,  have 
yielded  from  two  to  six  per  cent,  of  metal — averaging  perhaps  4  per  cent.  In  view  of 
their  abundance  and  the  small  cost  at  which  they  can  be  mined  and  reduced,  even  1 
per  cent,  ore  would  leave  fair  margins  for  profit.  Mining,  hauling,  and  reduction  cah 
be  done  here  at  a  cost  of  five  or  six  dollars  per  ton,  the  country  about  producing  the 
staples  of  subsistence  in  abundance,  while  wood  and  water  are  everywhere  in  good 
supply. 

Statement  of  the  Helena  quartz-mine^  Saint  Helena  district^  Napa  County j 

California^  reported  by  W.  A.  Skidmore. 

Name,  Saint  Helena ;  owners,  Badlam,  Hayes  &  Deane,  and  others ; 
location,  Saint  Helena  Mountain ;  course,  ten  degrees  west  of  north ; 
dip,  seventy- two  degrees  west ;  length  of  chimney,  500  feet ;  thickness, 
4  to  6  feet ;  depth  main  shaft,  none ;  total  length  tunnel,  60  feet ;  conn- 
try  rock,  trachyte,  and  porphyry,  with  seam  of  greenstone;  vein-matter, 
gold  and  silver  bearing  quartz,  freely  sulphureted;  value,  per  ton,  $20 
to  $30.  Average  assays  show  $25  gold  and  $12  silver.  There  were 
one  hundred  and  fifty  tons  on  dump  in  September,  1873,  and  an  abun- 
dance in  sights  No  mill  yet  erected.  There  is  a  parallel  ledge  higher 
np  on  slopes  of  Saint  Helena  Mountain,  but  it  has  not  yet  been  pros- 
pected. The  existence  of  a  well-defined  quartz- vein  in  the  Coast  Kange 
of  California- is  a  novelty  in  the  history  of  mining  in  Ctdifornia.  The- 
quartz  differs  widely  from  the  quartz  of  the  Sierra  Nevada,  having  & 
granular  appearance  and  a  peculiar  crystallization. 

MABIPOSA  COUNTY. 

This  county,  although  possessing  mjiny  quartz-veins  outside  of  the 
Mariposa  grant,  has  of  late  years  failed  to  attract  the  attention  of  quartz- 
miners  to  the  extent  the  merits  of  its  ledges  would  deserve.  Among 
the  prominent  mines  not  within  the  boundaries  of  the  Granl>  are  the 
Ferguson,  ((Twned  in  England,)  the  Washington,  Maxwell  Creek,  and 
Hite's  Cove.  The  latter  mine  is  opened  by  a  tunnel  1,400  feet  in  length 
and  7  feet  by  6  feet  in  dimensions,  which  taps  the  ledge  at  a  depth  of  900 
feet.  This  tunnel  will  be  connected  with  the  main  shaft,  trhereby  insur- 
ing a  supply  of  quartz  for  many  years. 

The  Washington  mine  is  located  near  Quartzburgh,  about  two  miles 
north  of  Hornitos.  The  company  claims  3,000  feet  of  a  ledge,  running 
northwest  by  southeast,  which  pitches  south.  The  ledge  varies  from  5 
to  24  feet  in  width,  and  averages  about  15  feet  thick.  There  is  no  vis- 
ible free  gold  in  the  ore.  It  is  highly  charged  with  sulphurets,  and  pays 
an  average  of  $10  per  ton  in  the  batteries,  and  the  sulphurets,  which  the 
company  reduces  at  its  own  chlorination-works,.  average  $60  per  ton. 
This  mine  is  being  developed  by  two  shafts.  Hoisting-works,  run  by 
steam,  command  both  shafts.  The  company  has  a  20-stamp  mill  on  the 
premises,  and  runs  it  night  and  day,  crushing  25  tons  every  24  hours, 
working  in  mill  and  mine  45  men  regularly. 

The  only  mines  in  the  county  which  have  run  with  regularity  are  the 
Hite's  Cove  and  the  Washington. 

Catron's  mine,  at  Buckeye,  ne.ir  Hornitos,.coursea  northeast  and  south- 
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west,  and  dips  60  degrees  southeast.  The  claim  is  300  feet  loDg,  and 
the  vein  abont  3  feet  wide.  Country  rock,  granite  (f);  vein-matter, 
quartz,  yielding  about  $10  per  ton.  Depth  of  main  shaft,  60  feet ;  total 
length  of  levels,  100  feet.  The  quartz  is  crushed  in  a  small  water-power 
4-8tamp  mill; 

The  Italian  mine,  owned  by  Signor  Capidonica,  at  Hornitos,  courses 
north-northeast  and  south-southwest,  and  dips  45  degrees  southeast^ 
Length  of  claim,  450  feet;  width  of  vein,  4J  feet;  country  rock,  slate; 
vein  matter,  quartz,  worth  $18  per  ton.  Depth  of  shaft,  100  feet ;  aggre- 
gate length  of  levels,  90  feet.    The  mine  has  a  5-8tamp  steam-mill. 

There  is  in  general  use  in  this  county  a  peculiar  concentrator,  the  in- 
vention of  Mr.  Charles  Schofield.  These  concentrators  are  said  to  be 
remarkable  for  their  efficiency  and  econom3^  They  are  constructed 
mostly  of  wood,  and  consist  of  two  or  more  hopper-shaped  boxes  placed 
over  a  tank  with  several  compartments,  and  as  many  small  sluices,  three 
or  four  inches  in  width  and  about  60  feet  in  length,  leading  from  the 
above  tank  to  another  below,  which  Latter  is  divided  into  two  compart- 
ments. A  few  inches  above  the  real  bottom  of  the  boxes  first  above 
mentioned  is  a  false  bottom,  composed  of  a  screen  of  perforated  sheet- 
iron,  beneath  which  is  inserted  a  pipe  conveying  clean  water  from  a  tank 
above,  with  at  least  10  or  12  feet  pressure.  A  portion  of  this  water  is 
let  off  through  discharge-cocks  on  the  opposite  side  of  the  machine,  and 
the  remainder  forced  up  through  the  screen  with  sufficient  pressure  to 
prevent  any  light  and  worthless  matter  from  passing  downward  through 
the  screen  against  this  upward  current.  The  pulp  is  conveyed  from  the 
battery  through  a  sluic>e  into  the  top  of  the  first  box,  and  all  the  coarse, 
heavy  sand,  and  most  of  the  sulphurets,  pass  down  through  the  screen 
and  out  through  the  discharge-cocks  into  the  tank  below;  but  all  sand 
and  sulphurets  which  are  too  fine  and  light  to  resist  the  upward  cun^ent 
of  water  in  the  first  box  pass  on  into  the  next,  and  go  through  the 
same  trial  again,  under  diminished  pressure,  which  results  in  abstract- 
ing a  finer  quality  of  sand  and  the  remainder  of  tlie  sulphurets.  The 
quicksilver  and  amalgam  stoj)  in  the  bottom  of  the  first  box.  When 
one  or  more  apartments  of  the  tank  beneath  the  boxes  are  filled  with 
sand,  plugs  are  removed  which  let  the  sand  llow  into  the  small  sluices, 
and  a  small  stream  of  water  is  applied,  which,  with  the  sand,  forms  gen- 
tle undulations,  or  sand-riffs,  which  continually  work  the  sulphurets 
down  to  the  bottom,  but  carry  the  sand  out  at  the  end  of  the  sluice  over 
the  lower  tank.  When  all  is  out  of  the  upper  tank  that  will  conveni- 
ently flow  out,  the  plugs  are  replaced  and  the  stream  of  clear  water  con- 
tinued until  the  sand  is  all  washed  out  of  the  sluices ;  the  sulphurets  are 
then  carried  by  a  stronger  current  and  let  out  through  a  gate  in  the  side 
of  the  sluice  into  the  tank  below. 

On  the  Mariposa  estate,  little  has  been  done  during  the  year  except 
to  prosecute  the  scheme  of  a  deep  adit,  entering  at  the  Merced  River, 
near  the  Ophir  Mills.  This  adit  is  run  with  the  aid  of  Burleigh  machine- 
drills  and  compressed  air.  It  follows  the  course  of  the  Linda  or  Pine- 
tree  vein,  but  keeps  outside  of  the  vein  in  the  shite  of  the  country- 
rock,  which  can  be  more  cheaply  excavated.  Several  encouraging  dis- 
coveries have  been  made  on  the  surface  in  various  parts  of  the  Grant 
In  the  deep  adit  no  cross  cutting  will  be  done  to  expose  the  vein  until 
1,000  feet  have  been  completed — probably  early  in  the  fall  of  1874. 
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TUOLUMNE  AND  STANISLAUS  COUNTIES. 

The  inining  interests  of  Taolamne  Coanty  comprise  both  qnartz  and 
gravel.  The  most  extensive  gravel-claims  are  situated  beneath  the  ba- 
ttaltic  capping  of  Table  Mountain,  in  the  vicinity  of  Jamestown  and 
Jeffersonville.  Here  mining  is  prosecuted  by  means  of  tunneling  under 
the  capping  and  drifting  on  the  channel.  The  gravel  extracted  is 
washed  in  long  sluices,  or  treated  in  a  machine  known  as  the  Cox  pan, 
which  is  fully  described  in  former  reports.  The  quartz-mines  of  the 
county  have  been  neglected  for  several  years,  but  within  the  past  year 
several  mines  of  repute  have  passed,  after  years  of  idleness,  into  the 
hands  of  new  owners,  who  are  energetically  prosecuting  work  upon 
them.  Among  this  class  we  may  note  the  Patterson,  Soulsby,  Rawhide, 
and  others,  while  many  others  of  equally  promising  character  are 
worked  by  individual  owners.  Owing  to  the  reluctance  manifested  by 
mine-owners  in  furnishing  information  as  to  their  operations  during  the 
year,  I  am  onable  to  give  full  details  of  the  condition  of  the  county. 

The  Patterson  mine,  which  had  been  idle  for  nearly  five  yeans,  re- 
cently passed  into  the  hands  of  Mr.  J.  J.  Corrigan,  who  immediately 
commenced  developing  the  property,  and,  within  the  period  of  a  few 
months,  has  brought  it  from  a  position  of  comparative  obscurity  to  that 
of  one  of  the  leading  mines  of  the  county.  This  mine  is  situated  tive 
or  six  miles  west  of  Sonora. 

The  ledge  runs  northwest  by  southeast,  and  pitches  to  the  north- 
east ;  the  vein  is  from  4  to  50  feet  in  width,  and  both  the  hanging  and 
foot  walls  are  well  defined.  The  extent  of  the  location  is  about  1,900 
feet,  and  is  developed  by  two  tunnels  run  in  on  the  level  of  the  mill,  to 
which  the  rock  is  brought  in  cars.  One  of  these  tunnels  is  run  in  on  the 
vein,  and  is  now  in  450  feet,  and  131  feet  from  the  surface.  The  other 
tnnnel,  (No.  2,)  starting  at  a  point  150  feet  south  of  tunnel  Ko.  I,  is  now 
in  240  feet,  about  100  feet  of  which  is  upon  the  ledge.  The  property  is 
nnder  the  management  of  Mr.  D.  T.  Ilughes. 

Mr.  L.  P.  McCarty,  of  the  Mining  and  Scientific  Press,  who  visited  the 
property  in  July,  says : 

The  character  of  this  rock  in  this  mine  is  pecniiar.  It  consists  of  quartz,  slate,  do- 
lomite and  calcareous  matter;  is  highly  sulphureted,  and  everything  hetween  the 
walls  pays  something.  Tlie  rock  is  generally  low-grade,  hnt  as  the  vein  is  large,  easily 
taken  oat  and  reduced,  it  wiU  undouhtedly  pay  a  handsome  profit ;  the  rock  in  the 
past  has  ran  from  $4  to  |20  per  ton.  This  rock  will  average  ahout  $10  per  ton  with- 
out counting  the  sulphurets.  This  company  have  erected  a  fine  20-stamp  mill,  which 
is  run  by  water-power.  This  mill  has  a  capacity  of  crushing  thirtv  tons  per  day, 
(twenty-four  hours.)  The  amalgamation  is  done  by  copper  plates,  silver-plated,  and 
the  ordinary  rijQQe.    The  sulphurets  are  estimated  to  go  about  $100  per  ton. 

The  Rawhide  quartz-mine  now  bears  another  name,  and  is  owned  by 
parties  in  London  and  New  York.  It  is  located  at  Rawhide  ranch,  on 
the  west  side  of  Table  Mountain,  and  distant  about  five  miles  west 
from  Sonora,  on  a  ledge  running  northwest  by  southeast,  which  dips 
to  the  northeast,  and  is  about  1,700  feet  in  length.  The  claim  has 
been  lying  idle  for  over  six  years,  tor  reasons  best  known  to  its  own- 
ers; but  they  have  now  determined  to  thoroughly  open  it  up.  The 
main  shaft  was  sunk  to  a  depth  of  280  feet  by  the  former  owners.  The 
company  own  powerful  hoisting  and  pumping  works  and  a  first-class 
20-8tamp  mill,  capable  of  crushing  30  tons  per  day.  This  mine  was  for 
along  period  the  leading  quartz-mine  of  the  county. 

On  the  Soulsby  aud  the  Buchanan,  each  of  which  has  a  brilliant  record, 
work  has  l)een  resumed  within  the  year.  The  Confidence  mine,  in  the 
granite  formation  east  of  Sonora,  has  suspended  operations,  owing,  it 
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is  said,  to  the  exhaustion  of  the  pay-shoot.  This  mine,  during  1871, 
Bhi})ped  from  $28,000  to  $32,000  per  month,  and  its  present  condition  is 
a  noted  example  of  the  uncertainty  of  quartz-mining,  though  it  illus- 
trates, perhaps,  rather  the  liability  of  owners  to  discouragement  than 
the  liability  of  mines  to  exhaustion. 

To  what  was  said  in  my  last  report  concerning  the  App  mine,  the  fol- 
lowing may  be  added,  from  a  manuscript  report  of  Mr.  E.  B.  Noyes. : 

In  the  App  miuo  the  same  relative  developments  have  been  proven  as  in  leading  mines 
on  the  mother  lode.  The  same  poor  zone  bus  been  passed  through,  and  at  the  depth  of 
Gr>0  feet  a  shoot  of  ore  has  been  cut  which  affords  ])romising  indications  of  a  large, 
permanent,  and  rich  body  of  ore  nndorlyiug  it.  Taking,  therefore,  into  consideration 
the  I'csemblance  of  the  ores  taken  from  the  App  and  Heslep  mines  with  those  from  the 
mines  of  Calaveras  and  Amador  Counties;  the  existence  of  the  same  characteristics  of 
formntion  and  vein-matter ;  the  increasing  grade  of  the  ores  with  the  incredsi  d  depth  of 
sinking;  the  great  width  of  the  veins  as  at  present  determined  in  the  lowest  levels; 
the  low  cost  of  mining  and  milling  the  ores ;  the  ample  facilities  for  raising  the  ores, 
transporting  by  tramways  to  the  respective  mills  ;  the  well -arranged  reduction- works 
of  forty  stamps ;  the  low  price  of  water-power,  and  the  cost  of  extraction  and  redac- 
tion should  not  much  exeeed  $4  per  ton. 

An  examination  of  the  work  done  in  the  course  of  the  development  of  the  Heslep 
mine  shows  that  the  dead-work  heretofore  obliged  to  bH  done  is  no  longer  possible, 
since  the  bottom  of  the  shaft  is  in  its  full  width  and  length  in  pay-ore,  and  the 
cost,  therefore,  of  sinking  is  repaid  from  the  value  of  tho  ore  extracted.  Tlie  lowest 
level  at  the  depth  of  270  feet  wliicb  has  been  run  south  in  the  i)ay- shoot  K<0  feet  shows 
a  large  ledge  of  good  pay-ore  ;*  its  average  width  being  at  least  10  feet  and  its  miUing 
valuta  aJiM>ut  $8.7o  per  ton  ;  wliile  this  single  level  gives  resei-ves  of  several  thousand 
tons  of  ore  of  this  character.  The  average  workings  upon  this  property  do  not  at  any 
j)oint  exceed  W)  feet  in  length,  consequently  there  remains  much  of  the  ground  en- 
tirely unexplored,  and  tlie  later  and  natural  developments  at  the  surface  seem  to  indi- 
cate that  the  most  valuable  ore-deposit  lies  south  of  the  present  workings,  which  can 
l>e  determined  at  a  small  cost  by  the  extension  of  the  present  drifts  from  the  shikfr. 
The  surface  indications  also  show  that  there  are  ore-shoots  lying  north  of  the  shaft, 
but  their  extent  and  value  remain  undetermined  by  leasim  of  a  want  of  systematic, 
thorough  exploration,  which  increased  pecuniary  means  will  atlbrd.  While  the  grade 
of  the  ore  of  this  mine  is  low,  yet  at  certain  points  rich  deposits  have  been  opened, 
which  have  not  seemed  in  any  measure  to  render  barren  the  immediate  vein,  as  fre- 
quently occurs  i  n  what  are  known  as  "  spotted  mines,*'  but  have  added  to  the  average  value 
of  the  whole  body  largely.  The  character  of  the  ore  is  so  regular,  evidently  increas- 
ing with  every  newly-opened  level  in  depth,  the  walls  of  the  vein  are  so  perfect  and 
coiiHistent  in  their  formation,  the  width  of  the  vein  is  so  great,  all  of  these  facts  taken 
int-o  consideration  give  to  this  mine  a  promise  of  undonl>ttHl  permanence  and  future 
wealth. 

Siiiee  the  early  part  of  1869  the  shaft  of  the  App  mine  has  been  carried  down  to  a 
depth  of  800  feet.  From  the  3r)0-foot  level  to  the  one  opened  at  650  feet,  the  zone  of 
ore  was  found  to  be  comparatively  poor  in  its  quality,  and  the  vein  variable  in  width. 
At  the  depth  of  650  feet  a  level  wa-t  run  north  upon  the  vein,  which,  at  a  distance  of 
80  f*.*(^t  from  the  shaft,  encountered  the  edge  of  a  pay -shoot  pitching  north,  and  along 
which  the  level  was  continued  112  feet  to  it«  northern  edge,  thereby  opening  a  shoot 
of  pay-ore  112  feet  long  and  8^  feet  wide,  and  of  tlie  average  value,  along  the  level,  of 
$14  \H'T  ton,  but  in  upraising  with  the  stopes  for  ore  its  value  decreased  in  a  few  feet 
to  .*10  per  ton,  showing  that  this  level  was  cutting  the  top  of  the  ore-shoot.  This 
level  was  again  continued  12  feet  beyond  the  northern  edge  of  the  first  shoot,  and 
there  encountered  a  second  shoot  9  feet  thick,  the  rock  from  which  looked  exceedingly 
well.  At  the  depth  of  708  feet  another  level  was  run  to  the  north,  and  at  the  distance 
of  85  feet  encountered  the  shoot,  and  the  extension  of  the  level  along  the  course  of 
the  shoot  gives  promise  of  valuable  reserves  of  ore.  The  second  i)ay-shoot  encountered 
in  the  650-foot  level  will  undoubtedly  be  found  in  the  extension  of  the  708-foot  level, 
and  the  character  of  the  rock  already  determined  gives  promise  of  permanence  and 
richness.  An  extension  of  the  level  at  the  depth  of  770  feet,  which  has  already  been 
driven  55  feet  north,  will,  without  doubt,  develop  these  shoots  m  stiU  greater  perma- 
ueiiee  of  vein,  strength,  and  better  (|uality.  At  the  depth  of  650  feet  a  level  has  been 
driven  110  feet  south  from  the  shaft  in  vein-mat t^jr,  but  no  cross-cut  has  been  made 
across  the  vein  to  determine  its  true  character.  It  is  believed,  however,  that  a  cross- 
cut run  from  tho  end  of  this  level  will  develop  a  well-known  pay-shoot,  which  at  the 
surface  shows  rich  ore.  Six  other  shoots  of  pay-ore  are  kuown  to  exist  toward  the 
north  end  of  the  mine,  though  the  want  of  funds  to  do  dead-work  has  prevented  their 

*  The  body  of  pay-ore  ia  165  feet  louf. 
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proper  development;  bot  this  mine  is  now  in  a  ^od  condition  for  sach  development, 
and  the  prompt  extension  of  the  present  leveb  onght,  in  a  short  period,  to  develop 
new  and  valuable  ore-bodies. 

The  reserves  of  ore  at  present  determined  to  exist,  and  their  known  value,  the  fail 
oromisee  of  increasing  values  in  the  future,  the  almost  certain  permanence  of  the  vein 
formation,  give  to  these  properties  a  well-ascertained  present  value,  and  I  think  a 
prospective  value  in  the  immediate  future,  equal  to  any  of  the  prominent  mines  now 
being  successfully  worked  upon  the  same  *'  great  lode.'^  With  the  present  ample  hoist- 
iog-machinery,  completed  tramways,  well-arranged  mills  and  milling-machinery,  and 
the  ample  plant  at  hand,  and  the  continuance  of  an  energetic  prosecution  of  -the  work 
of  development  below  and  along  the  present  opened  levels,  a  thorough  prospecting  by 
drifts  and  cross-cuts  along  the  course  of  the  vein  for  other  shoots  of  ore  which  are 
known  to  exist  along  the  croppings  on  the  surface,  and  these  consolidated  properties 
caonot  fail  to  yield  handsome  returns  of  surplus  profits. 

Tlie  cost  of  extracting  and  reducing  these  ores  should  not  exceed  $4  per  ton  under 
full  work ;  the  capacity  of  the  two  mills  (forty  stamps)  is  not  less  than  fifty  tons  of  ore 
per  day,  making  the  daily  expenses  say  $200  per  day;  the  average  present  yield  of  the 
ore  from  both  mines  combined  can  be  safely  placed  at  $9  per  ton,  which  will  give  a 
daily  retnm  of  $450;  less  working  expenses,  as  above,  $200,  and  there  is  a  daily  net 
profit  of  $250,  or  equal  to  $7,500  per  month.  This  result  may  be  said  to  be  *^  in  sight," 
while  an  improved  value  which  may  be  anticipated  by  the  developments  of  new  and 
lower  levels  can  be  safely  relied  upon  to  give  much  larger  returns  in  the  near  future. 

No  notice  is  Uiken  in  this  report  of  the  value  of  the  sulphurets  con- 
tained in  the  ore  of  tbe  Heslep  mine.  By  an  assay  made  at  the  Nevada 
metallorgical  works  in  San  Francisco,  this  ore  was  found  to  contain  2^ 
per  cent,  of  sulphurets,  which  assayed  $142.50  per  ton,  making  the  yield 
in  salphnrets  $3.56  per  ton  of  ore.  But  the  subject  of  this  assay  was 
one  of  more  than  ordinary  richness.  As  concentrated  at  the  mill,  the 
solphorets  assay  $40  per  ton,  which  is  equal  to  $1  per  ton  of  ore,  which, 
at  least,  must  be  added  to  the  assumed  value  of  the  ore  as  given  by  Mr. 
Noyes. 

STANISLAUS  COUNTY. 

This  connty  is  situated  west  of  Calaveras  and  Tuolumne  Coun- 
ties, and  its  eastern  portion  partakes  of  many  of  the  characteristics 
of  the  same.  The  foot-hill  country  contains  rolling  hills  permeated 
with  veins  of  quartz,  while  somewhat  higher  we  lind  ranges  and  basins 
of  auriferous  gravel.  One  of  the  most  extensive  properties  of  this  char- 
acter in  the  southern  mining  region  is  that  of  the  La  Grange  Ditch  and 
Hydraulic  Mining  Company,  fully  described  in  the  report  of  1873.  The 
company  owns  a  ditch  seventeen  miles  in  length,  of  a  capacity  to  carry 
3,500  inches  of  water.  Its  supply  of  water  is  taken  from  the  Tuo- 
lumne River,  at  the  head  of  Indian  Bar.  No  dam  is  used.  The  ditch 
starts  at  a  point  on  the  river  where  a  deep  pool  or  eddy  exists.  The 
first  3,000  feet,  after  the  water  leaves  the  river,  it  is  carried  in  a  sunken 
flame  below  high-water  mark ;  thence  through  a  cement  ditch  for  a 
fonrth  of  a  mile.  The  canon  through  which  it  is  carried,  alter  leaving 
the  river,  is  one  of  the  roughest  in  this  State.  In  some  places  a  stone 
wall  is  built  to  heights  varying  from  50  to  75  feet.  In  one  place  this 
company  have  a  flume  one  and  one-fourth  miles  in  length.  In  addition 
to  a  water- privilege  which  cost  originally  about  $250,000  and  employed 
1,000  men  ten  months  to  complete,  the  company  owns  four  different  sets 
of  hydraulic  claims  covering  an  area  of  about  900  acres.  Since  the 
completion  of  tbe  ditch  the  company  has  paid  several  dividends,  aggre- 
gating $12,500;  and  the  enterprise  has  demonstrated  the  feasibility  of 
profitably  working  the  ranges  of  low  gravel-hills  so  common  in  this  and 
other  counties  of  the  eastern  rim  of  the  San  Joaquin  Valley. 

CALAVERAS  COUNTY. 

This  county  has  26  mills,  which  crushed  37,105  tons  of  quartz  during 
the  year.    There  are  several  mining-districts  within  its  limits  enjoying 
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a  fair  share  of  prosperity.  Among  these  are  West  Poiut  district, 
where  are  now  being  opened  several  quartz-mines  destined  ere  long  to 
contribute  a  large  addition  to  the  gold  product  of  the  State.  Among 
these  may  be  noted  the  Sanderson,  Zacatera,  Wolverine,  Mosquito,  Ohio, 
Consolidated,  and  Prussian  Hill.  Although  sets  of  blanks  were  sent  to 
these  and  other  mines  of  the  district,  no  returns  were  received.  Various 
reasons  were  given  for  the  refusal,  the  common  one  being  that  the  dis- 
trict was  not  sufficiently  developed  to  make  a  good  exhibit.  This  re- 
luctance to  give  information  is  much  to  be  ^:egretted,  since  the  Commis- 
sioner's report,  is  frequently  consulted  by  parties  seeking  information  on 
the  points  provided  for  in  the  various  blank-headings. 
Mr.  John  Bathgeb,  of  San  Andreas,  has  again  placed  me  under  obli- 
'  gations  by  a  full  and  careM  report  of  the  mining  interests  of  his  dis- 
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Mr.  J.  Rnthgeb  furniaties  the  following  items  concerning  the  gravel 
mines  of  San  Andreas  district : 

The  Garnet  cement  gravel  claim  is  owned  by  the  Messrs.  Lloyd,  in 
San  Andreas.  Length  of  claim,  2,000  feet  by  600  teet  in  width;  conrae, 
southeast  to  northwest;  widthof  channel  of  gold  bearing  cement  gravel, 
300  feet;  depth  of  pay-fitratuiu,  5  feet;  channel  worked,  1,000  feet  in 
length  by  254)  feet  average  width;  number  of  miners  employed,  12; 
quantity  of  pay  or  wash-cement  gravel  drifted  |)er  man,  12  tubs  full, 
(200  pounds  net  per  tub  ;)  average  per  day  lor  ten  men,  8  tons  wash- 
gravfl  and  16  tons  refuse,  (large  bowlders  left  in  worked  ground;) 
groaud  worke<l  since  twelve  months,  200  feet  in  length,  300  in  width,  4 
to5  feet  in  height.  Hoisting  is  done  by  a  32  foot  over-shot  water-wheel; 
the  fiime  [Hiwer  drives  a  heavy  MesiCHU  arrastra,  and  the  water  from 
the  o\'er-shot  wheel  is  used  to  wash  the  crushed  cement  throngh  sluices. 
Drifters  are  ]>aid  $3  and  $2.60,  car-men  $1.50,  surface-hands  $1.50  jwr 
day.  This  claim  yields  regularly  nearly  $1,400  ]>er  mouth,  gross,  iu  fine 
aud  coarse  gold.  The  bedrock  is  blue,  yellow,  and  gray  slate,  worn 
smooth.  Amount  of  water  nsed  in  this  claim,  20  inches ;  depth  of  shaft, 
42  teet ;  cost  of  water,  (for  day  shift  of  ttin  hours,}  $10.50  per  week. 
ComjMtsition  of  diluvial  deposit  from  surface  down,  lava  or  gray  and 
vbite  sedimentary  cement  Ibroiation  of  tine  aud  coarse  grain  ;  tbo  pay- 
streak  above  bed  rock  is  dark  aud  gray  quaitz  aud  grauite  bowlders, 
cemented  with  ferruginous  sand. 

On  the  same  channel,  two  miles  west,  is  the  Rising  Star,  a  cement- 
gravel  claim,  owned  by  Dyas  &  Co.,  iu  Log-cabin  district.  Central  Hill. 
Auiouut  of  water  nsed  iu  washing  iu  sluices,  25  inches ;  cost  of  water 
per  day  of  twelve  hours,  $7.50;  two  air-sbafts,  95  and  120  leet  deep; 
tunnel  run  into  th,e  channel,  1,200  teet  long.  Eight  years'  labor  were 
Teqnired,attercommencingthisc)aim,  to  reach  the  channel.  Tbeespeud- 
iture  during  this  period  was  (10,000.  Width  of  channel,  150  feet ; 
thickness  of  pay-gravel  in  the  channel,  7  fe«t;  average  yield,  $8  per  car- 
load of  1,500  net  i>ouud.i ;  quantity  of  refuse  bowlders  left  behiud,  about 
\  of  the  gross  amount,  in  large,  white,  aud  blue  quartz  bowlders,  worn 
smooth,  coated  witli  iron  sulphurets.  The  pay-cemeut  is  fine  quartz 
iiand  ;  s.uall  worn  quartz  pebbles,  blue  aud  white,  cement«d  by  iron- 
oxide  aud  solpborets ;  pieces  of  bine  and  gray  slate  and  granite ;  black 
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sand  of  hematite  and  magnetite.  Coarse  of  channel,  southwest  and 
northeast.    Bed-rock,  bine  granite,  with  reefs  of  bine  slate. 

The  following  statement  is  presented  by  Mr.  W.  Aug.  Enapp,  in  rela- 
tion to  improvements  npon  the  Ohio  Consolidated  mine,  West  Point 
district : 

A  shaft  has  been  sunk  uix)n  the  middle  vein  for  hoisting  purposes 
and  pumping,  the  power  being  an  over  shot  wheel  of  30  feet  in  diameter, 
4  feet  fa(*e,  supplied  by  water  from  a  ditch  above.  This  wheel  will 
answer  to  attach  and  drive  an  8-stamp  mill  as  well.  Connected  wirh 
this  shaft  at  a  depth  of  about  130  feet,  there  is  a  drain-tunnel  330  feet  in 
length,  sa\ing  the  hoisting  of  water  above  the  tunnel,  and  at  the  depth 
of  150  feet  there  is  a  cross-drift  of  about  120  feet  to  the  east  vein  ;  also, 
a  Riise  32  feet  high.  North  stoi>e  open  80  feet,  which  prospects  over 
$50  |>er  ton.  In  the  cross  drift  of  east  vein  a  large  body  of  ore  has 
been  reached  80  feet  below  where  it  has  bei*n  worked  from  above,  and 
in  consequence  of  want  of  ventilation  and  to  secnre  greater  and  better 
facilities  for  working,  it  was  deemed  advisable  to  sink  another  and  more 
substantial  working-shaft  on  this  vein.  This  necessitated  the  purchase 
of  a  steam-engine  and  boiler,  together  with  permanent  hoisting  gear, 
&c. ;  also,  the  building  of  a  house  over  the  same  for  protection  against 
the  weather,  storage  of  tools,  dry  wood  for  the  engine,  &c 

The  sbaft  on  this  vein  has  been  sunk  to  a  depth  of  about  150  feet 
thus  far,  and  the  connection  with  the  lower  works  have  been  made,  all 
being  done  in  the  most  sul)stantial  manner,  timbered  solid  throughout, 
being  some  4J  by  10  feet  in  the  clear,  showijig  a  well-defined  ledge  of  an 
average  thickness  of  nearly  2  feet  all  the  way  down. 

These  recent  improvements  have  all  been  made  with  a  view  to  perma- 
nency, and  have  all  been  constructed  on  the  most  ecx>nomical  principle 
it  was  practicable  to  pursue.  It  is  designed  also  to  erect  an  8-stamp 
battery  as  soon  as  the  weather  will  permit,  thns  enabling  the  company 
to  crush  its  own  ores,  particularly  the  low  gi-ade,  of  which  the  present 
shaft  will  open  up  a  very  large  amount. 

The  Wolverine  mine,  situated  in  the  same  vicinity,  is  about  three 
miles  northwest  of  Railroad  Flat.  This  company  has  acquired  by  pur- 
chase and  location  a  series  of  ledges  2,200  feet  in  extent.  The  mine  is 
develoi>ed  by  one  principal  incline  shaft,  now  down  300  feet  on  the  in- 
cline of  the  ledge,  at  which  point  the  ledge  averages  3J  feet  thick. 
Above  the  200-foot  level  it  is  about  2J  feet  thick,  and  at  some  points 
below  that  level  it  runs  to  G  feet  in  thickness.  The  previous  develo])- 
ment  of  this  mine  was  by  another  incline  shatt,  sunk  to  a  depth  of  IH) 
feet,  and  a  tunnel  that  was  run  in  on  the  ledge,  208  feet,  cutting  what 
is  known  in  this  mine  as  their  south  chimney.  This  company  runs  it« 
hoisting- works  by  a  35  horse-power  steam-engine.  The  same  engine  also 
runs  the  mill,  which  is  of  ten  stamps,  and  has  a  capacity  of  10  tons 
every  twenty  four  hours.  The  rock  now  being  extracted  is  from  between 
the  200  and"  300-foot  levels,  the  pay  of  which  averages  about  $20  per 
ton,  running  from  $L8  to  $27  per  ton.  In  June  this  company  crushed 
228  tons  of  ore,  which  yielded  $5,080,  netting  a  dividend  of  about  $2,000 
to  the  corporation.    It  employs  in  all  dei)artments  some  forty  men. 

There  are  a  number  of  gold  mines  worked  in  this  lociility.  The  dis- 
trict has  been  very  much  neglected  for  some  years  in  j)oiut  of  capitid, 
and  the  mines  have  been  chiefly  worked  by  Mexicans  down  to  the  water- 
level,  and  hard  formation  of  the  country  rock.  They  have  generally 
found  good  pay  to  this  distance,  and  seldom  send  any  ore  to  the  custom- 
mills  that  does  not  yield  from  $20  to  $30  per  ton. 

The  Sanderson  mine  is  at  present  attracting  more  attention  and 
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making  a  better  showing  than  any  other  mine  in  the  county.  The  rock 
being  obtained  from  it  is  exceedingly  rich,  free  gold  being  diffused  all 
through  the  ore.  This  rock  is  extracted  from  the  north  level,  at  a 
depth  of  200  feet,  and  is  estimated  by  good  judges  to  be  worth  $40 
per  ton.  The  level  has  been  run  about  60  feet  in  this  character  of  rock. 
The  vein  averages  about  2  feet  in  thickness,  the  quartz  being  of  a  dark 
blue  color,  carrying  iron  and  galena  sulphurets,  in  addition  to  free  gold. 
It  is  estimated  that  there  is  money  enough  in  sight  to  pay  $3  for  every 
dollar  the  mine  has  cost;  and  yet  prospecting  the  ledge  has  scarcely  com- 
menced. The  mine  has  steam  hoisting- works  and  a  fine  Cornish  pnmp^ 
but  no  mill.  The  owners  propose  to  sink  the  shaft  300  feet  deeper — the 
linking  to  be  done  by  the  use  of  compressed  air — and  when  this  is  com- 
pleted, a  mill  will  then  be  erectedi  to  work  the  ore.  The  Sanderson  is 
regarded  by  its  owners  as  the  coming  mine  of  Calaveras  County,  and 
others  who  have  inspected  it  speak  very  highly  of  its  condition  and 
prospects. 

The  Garibaldi  is  situated  near  Eobinson's  Ferry,  and  is  now  turning 
out  large  quantities  of  high-grade  ore.  It  is  worked  through  a  tunnel, 
152  feet  long,  cutting  two  bodies  of  ore  aggregating  13  feet  in  width, 
parted  by  a  6-inch  clay  seam,  the  head  wall  having  a  gouge  of  12  inches, 
soft  and  wet.  Average  ore  from  the  east  vein  yields  over  $30  per  ton, 
free  gold.  Water-power  is  abundant  and  cheap,  the  Stanislaus  River 
crossing  the  vein  at  each  end  of  the  claim. 

In  the  absence  of  any  direct  information  from  the  Owin  mine,  I  ex- 
tract the  following* from  the  Calaveras  Chronicle: 

lu  notinff  the  progress  of  mineral  developuient  tbronghout  the  connty,  attention  is 
naturally  directed  to  the  well-known  Gwin  mine,  in  Lowc|;  Rich  Gulcb.  Tbe  work  ol 
development  is  bein^  yigoroasly  pushed,  and  the  prospects  of  the  mine  were  never 
more  enconraging.  The  ledee — a  wide^  well-defined,  rich  vein — has  been  struck  in  the 
700-foot  levels,  and  the  worK  of  **  stoping''  out  the  rock  commenced.  The  main  shaft 
is  to  be  snnk  a  hundred  feet  deeper — eight  hundred  in  all — as  soon  as  possible,  a  con- 
tract for  the  work  having  already  been  let.  The  pay-chimney,  which  has  been  mined 
through  the  various  levels  from  the  surface  down,  increases  in  length  and  improves  in 
qoality  of  ore  as  greater  depth  is  reached.  The  GOO-foot  level  is  already  extended  about 
^  feet  south  without  reaching  tbe  terminus  of  the  pay-shoot.  How  far  the  chinmey 
extends  to  the  north  has  not  yet  been  ascertained.  In  the  bottom  of  the  shaft  the  ledge 
shows  better  than  at  any  point  above,  and  there  is  every  reason  for  believing  that  tee 
vein  will  continue  good  through  the  present  and  many  future  sinkings. 

In  this  county  are  many  other  mines  of  value  in  various  stages  of 
development,  such  as  the  San  Bruno,  Good  Hope,  Dolly  Varden,  Monte 
Christo^  Sheep  Ranch,  and  others,  but  their  condition  at  the  present 
time  is  a  matter  of  local  rather  than  general  interest.  The  same  may 
be  said  of  the  gravel  and  hydraulic  interests.  This  class  of  property 
Is  not  worked  in  Calaveras  County  on  the  extensive  scale  described  in 
other  portions  of  this  report,  since  the  deposits  are  not  as  deep  as  in 
other  counties,  though  the  average  yield  per  cubic  yard  is  somewhat 
higher.  The  Duryea  claim,  near  Mokelumne  Hill,  affords  an  example 
of  successful  mining  in  this  branch.  At  Angel's,  Carson  Hill,  and  other 
points  on  the  mother  lode,  (which  runs  through  this  county,)  quartz 
mining  has  been  very  dull,  being  mostly  confined  to  operations  near  the 
I  surface  on  the  small  veins,  the  quartz  being  run  through  arrastras. 
Both  the  Big  mine  and  the  Stickle,  noticed  in  former  reports,  have  been 
shut  down  for  the  greater  portion  of  the  year. 

AMADOB  COUNTY. 

This  county,  which  may  properly  be  considered  as  the  second  in  Cali- 
fornia in  point  of  its  gold-product,  is  situated  on  the  western  slopes  of 
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the  Sierra  Nevada,  between  the  Cosumnes  and  Mokelnmne  Elvers,  two 
monntain-stFeams  which  form  its  northern  and  southern  boundaries. 
The  belt  of  auriferous  quartz,  known  as  the  mother  lode,  runs  in  a 
general  north  and  south  direction  through  the  center  of  the  county, 
at  an  average  elevation  above  the  sealevel  of  1,200  fe^t.  On  this 
belt  are  situated  the  mining  towns  of  Jackson,  Sutter  Creek,  Ama- 
dor City,  and  Drytowu,  each  the  center  of  a  group  of  noted  mines,  the 
most  successfully  develojied  of  which  are  the  Keystone,  Consolidated 
Amador,  and  Kennedy,  while  many  others,  such  as  the  Oneida,  Lincoln, 
Mahony,  Bunker  mil,  and  Phoenix,  will  soon  rank  among  the  leading 
quartz-mines  of  the  StJite.  The  outcrops  of  quartz  in  which  these 
mines  are  situated  are  directly  on  a  line  with  the  great  quartz- veins  of 
Mariposa,  Tuolumne,  and  Calaveras  Counties.  This  zone,  known  as  the 
mother  lo<le,  seems  to  have  its  northern  extremity  within  the  limits  of 
Amador  County,  or  at  least  its  continuity  is  here  seriously  disturbed. 
Further  nor:h,  however,  in  El  Dorado  County,  the  Saint  Lawrence  mine, 
near  Georgetown,  presents  many  of  the  characteristics  of  this  great 
vein.  It  is,  however,  remarkable  that  the  deep  gorge  of  the  South  Fork 
of  the  American  River,  which  crosses  the  supposed  line  of  the  mother 
lode,  between  Drytown  and  Georgetown,  has  not  uncovered  this  vein  to 
such  an  extent  that  its  identitv  can  be  demonstrated. 

Professor  Whitney,  State  geologist  of  California,  says  of  this  vein : 
"  It  is  not  by  any  means  a  continuous  bed  or  vein  of  quartz,  but  rather 
a  series  of  nearly  parallel  belts  or  lenticular  masses,  with  barren  inter- 
vals between  them,  but  yet  arranged  nearly  in  the  same  course,  so  that 
a  straight  line  drawn  in  a  direction  of  north  27°  west  from  Jackson, 
Amador  County,  would  either  cut  or  pass  through  very  nearly  the  whole 
of  them.'' 

Yet  this  lode  can  be  traced,  by  a  succession  of  massive  croppings  and 
other  easily  recognized  tokens  of  its  presence,  along  a  nearly  straight 
line  tor  a  distance  of  nearly  sixty  miles.  Throughout  its  entire  length, 
from  the  Princeton  and  Josephine  mines,  on  the  Mariposa  estate,  to  the 
Keystone  mine,  ne^r  Drytown,  Amador  County,  there  occur  at  inter- 
vals vast,  wall-like  outcrops  of  quartz,  forming  an  impressive  and  pic- 
turesque feature  of  the  Landscape.  The  vein,  in  its  upper  portion,  pitches 
toward  the  east  at  an  angle  of  45^  to  50°,  gradually  approaching  a  ver- 
tical position  as  depth  is  attained  * 

In  thickness  or  width  it  varies  from  1  foot  to  oO  feet  of  solid  quartz, 
but  sometimes  expands  to  a  width  of  100  feet  or  more,  in  which  case 
the  Vi»in-niatter  is  partially  filled  with  fragmentary  slate  and  broken 
quartz.  It  is  everywhere  regularly  walled,  and  uniformly  carries  a  well- 
detined  "  gouge"  or  selvage  of  argillaceous  clay,  greatly  facilitating  the 
extraction  of  its  ores.  The  western  or  foot  wall  is  slate  or  greenstone, 
and  the  eastern  or  foot  wall,  metamorphic  slate,  sometimes  termed  *' bas- 
tard granit-e  "  by  the  miners. 

The  vein-matter  of  the  mother  lode  consists  of  gray  or  white  quartz, 
impregnated  with  about  1  per  cent,  sulpliurets,  and  rarely  producing 
*' specimen-rock '^  or  free-gold-bearing  quartz.  Generally  the  gold  is 
disseminated  throughout  the  vein-stone  in  such  minute  particles  as  to  be 
invisible  to  the  naked  eye. 

The  ore  does  not  occur  in  a  continuous  channel,  but  in  a  series  of 
chimneys  or  pay-shoots,  separated  by  stretches  of  low-grade  ore,  barren 
quartz,  or  argillaceous  slate.  The  longitudinal  inclination  of  these  chim- 
neys is  sometimes  northward,  and  at  others  southward.    In  vertical  con- 

*  In  this  recapitulation  no  attempt  is  made  to  discuss  the  nature  of  the  mother  lode. 
A  theory  on  the  subject  is  suggested  in  my  first  report,  rendered  in  April,  1868. — R.  W.  R. 
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tiDoity  none  of  these  pay-shoots  have,  up  to  the  present  time,  been  com- 
pletely cnt  off;  and  the  experience  of  sixteen  years'  exploration  on  this 
lode  bas  demonstrated  the  fact  that  the  pay-shoots  may  continue  to  a 
depth  where  mining,  unless  there  should  be  a  great  improvement  in  the 
grade  of  the  ores,  will  cease  to  be  profitable. 

The  average  yield  of  ores  from  the  mother  lode,  or  at  least  that  por- 
tion within  the  limits  of  Amador  County,  may  be  stated  at  $16  per  ton, 
although  the  Consolidated  Amador  has  for  several  years  yielded  an 
average  of  $20  per  ton.  This  mine  is  now  opened  by  levels  to  the  depth 
of  1,600  feet,  and  by  the  main  shaft  to  the  depth  of  1,700  feet. 

One  of  the  most  important  enterprises  now  in  course  of  completion  in 
California  is  that  of  the  Amador  Canal  and  Mining  Company.  This 
canal  is  intended  to  supply  with  motive  power  the  hoisting-works  and 
mills  of  the  various  mines  on  the  mother  lode  in  this  county,  in  place  of 
steam,  which,  owing  to  the  increasing  scarcity  of  wood,  is  becoming  too 
expensive  a  power  to  permit  the  mining  and  reducing  of  ores  yielding 
less  than  $8  per  ton.  In  the  prosecution  of  this  enterprise,  the  ground 
was  fonnd  more  unfavorable  than  was  anticipated,  and  the  cost  far  ex- 
ceeded the  first  estimates  made ;  but,  for  sixteen  months,  the  work  was 
prosecnted  steadily,  until  the  canal  was  completed  to  its  junction  with 
the  old  Butte  ditch,  a  distance  of  thirty-five  miles  from  the  reservoir  at 
Sutter  Creek.  At  this  point  it  was  expected  that  the  old  Butte  ditch 
wonld  supply  sufficient  water  to  meet  the  demands  of  the  quaitzmining 
companies  with  whom  contracts  had  been  made;  but,  owing  to  the  ex- 
treme dryness  of  the  new  canal  and  the  great  evaporation  of  water, 
cansed  by  the  unusual  and  continuous  heat  of  the  weather,  it  was  found 
impracticable  to  take  so  small  an  amount  of  water  through  such  a  great 
length  of  canal,  and  the  attempt  was  abandoned,  leaving,  as  the  only 
course  open  to  the  company,  the  finishing  of  the  canal  direct  to  the 
Mokelamne  Eiver,  a  distance  of  nine  miles  from  its  present  terminus. 

According  to  the  reports  of  General  Alexander  and  Sherman  Day, 
this  additional  work  can  be  executed  at  a  cost  of  from  $45,000  to 
$50,000,  and  the  expenditure  of  this  amount  is  alone  required  to  com- 
plete an  enterprise  which  will  supply  a  want  felt  by  the  whole  com- 
munity, and  cause  millions  of  dollars  to  be  taken  frou)  the  ground, 
which  otherwise  must  remain  forever  untouched.  It  will  not  affect 
alone  the  gold  of  the  quartz  mines,  but  also  thousands  of  acres  of  land 
covering  placer  and  hydraulic  claims  which  have  heretofore  remained 
unmined,  owing  to  the  impossibility  of  obtaining  water  to  separate  the 
gold  from  the  soil. 

Mr.  Sherman  Day,  civil  and  mining  engineer,  in  his  report  to  the 
Amador  Canal  Company,  says : 

By  a  well-established  foniiiila  in  hydrajilics,  I  estimate  that  a  canal  of  this  area 
(19^  aquare  feet,  and  i;rado  of  8  feet  per  mile)  when  nmning  full  at  W  feet  deep, 
oaght  lo  deliver  5,489  cubic  feet  per  minute.    General  Alexander  estimates  the  de- 
livery at  5,943  cubic  feet  per  minute.     These  figures  are  derived  from  a  reduction  of 
64,016,640  gallons  in  twenty-four  hours  to  cubic  f^et,  at  the  rate  of  748  gallons  per 
eabic  foot.    The  two  estimates  do  not  differ  materially  ;  but  probably  both. ought  to  be 
modified  by  some  co-efficient,  derived  from  actual  experiments  and  measurements,  made 
on  the  flames  and  ditches  of  California.    Such  measurements  are  extremely  rare,  and, 
when  made,  have  usually  been  expressed  in  "  miners'  inches,"  an  expression  as  uncertain 
as  the  flow  of  water  itself    I  am  indobte<l,  however,  to  Mr.  Henry  T.  Knight,  superin- 
tendentof  tbeNatoma  Canal,  at  Folsom,  (which  is  a  little  larger  in  cross-section  than  the 
Amador  Caoal.  but  has  a  much  less  fall  per  mile,)  for  a  measurement  which  he  made  by 
repeated  observations  at  along  flume,  with  floats  and  current-meters.    Comparing  the 
actual  discbarge  determined  by  his  measurement,  with  the  theoretical  discharge  due 
to  the  area  and  grade  of  his  canal,  I  infer  that  the  actual  discharge  of  this  class  of 
canals,  (carrying  a  cross-section  of  about  20  to  24  square  feet)  should  be  estimated  at 
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eight-tenths  of  the  theoretical  discharge.    Applying  this  to  my  estimate  woald  give  a 
flow  of  4,391  cubic  feet  per  minute^  and  to  Groneral  Alexander's  of  4,754  cnbic  feet. 

A  cabic  foot  is  sometliing  certain ;  bat  as  to  what  a  **  miners'  inch  of  water''  is, 
doctors  differ  widely.  Calaveras  County  uf^es  one  kind  of  orifice  for  discharge ;  Ama- 
dor Connty  another,  and  El  Dorado  County  has  two  or  three  kinds.  Each  gives  a  dif- 
ferent quantity,  varying  from  If  to  2i  cubic  feet  per  minute.  Without  incumbering 
this  report  with  the  minutiic  of  hydraulic  computations,  I  consider  that  2  cubic  feet 
per  minute  would  bo  a  fair  and  liberal  estimate  for  the  inch  of  water  as  used  in 
Amador  County.  Hut  as  a  miners'  inch,  as  sold,  ruDS  only  twelve  hours,  and  the 
night-flow  is  saved  up  to  be  used  on  the  morrow,  we  may  estimate  that  one  cubic  foot 
per  minute,  flowing  twenty-four  hours,  will  pn)vide  one  miners'  inch  for  twelve  hours. 
The*  capacity  of  your  canal  will  be,  therefore,  4,391  inches  for  twelve  hours  in  each 
twenty-four.' 

The  whole  length  of  the  canal  is  forty-five  miles,  and  its  cross-section  is  5  feet  wide  at 
the  bottom,  8  feet  wide  at  top  of  wat«r,  depth  of  water  3  feet  when  full,  and  descent 
per  mile  8  feet.  There  are  two  reservoirs  provided  for :  one  of  about  4  acres  at  the 
lower  end,  on  Tanner's  ranch,  near  the  town  of  Sutter  Creek,  at  a  convenient  height 
and  distance  for  distributing  the  water,  througli  pipes,  to  the  various  quartz  mines  and 
mills;  another  of  about  130  acres,  near  the  New  York  ranch,  on  the  Volcano  road, 
capable  of  holding  84,942,000  cubic  feet  of  water,  lliere  are  two  inverted  siphons  or 
largo  iron  pipes,  32  inches  diameter,  instead  of  flumes  across  wide  ravines,  of  the 
respective  lengths  of  1,G90  feet  and  1,584  feet.  This  canal  will  distribute  water-power 
aua  water  for  amalgamating  purposes  to  eight  gold-quartz  mines  and  five  quartz 
mills — to  the  Konncdv  with  40  stamps,  the  Oneida  with  GO,  the  Amador  with  40,  the 
Lincoln  with  20,  and  the  Mahoney  with  20  ;  and  to  the  shafte  of  all  the  mines  named ;. 
and  also  those  of  the  Summit  Mine  Railroad,  (now  a  part  of  the  Amador,)  and  the 
Maxwell  mine.  These  mines  are  all  on  ^*  the  great  mother  ledge"  of  California,  in 
which  the  Amador  shaft  (formerly  Hay  ward's  mine)  is  sunk  1,GOO  feet,  and  has  yielded 
more  gold  than  any  one  gold  mine  in  California.  By  a  contemplated  branch  canal,  to 
leave  the  main  canal  on  the  ridge,  the  water  can  be  taken  across  the  divide  between 
Sutter  and  Amador  Creeks  and  supply  power  for  the  40  stamps  of  the  Keystone  mine, 
and  40  more  of  the  original  Amador  mine. 

General  Alexander  estimates  that  one  miners'  inch  of  21,000  gallons, 
falling  380  feet,  (during  twenty-four  hours,)  will  furnish  one  available 
horse-power,  and  as  the  Amador  Canal  delivers  3,048  miners'  inches  in 
twenty-four  hours,  it  will  furnish  that  number  of  horse-powers  where  a 
fall  of  380  feet  is  attainable,  and  a  greater  or  less  number  according  to 
fall. 

1  quote  further  from  Mr.  Day's  report : 

An  averag<^  cubic  ftx>t  of  water  weighs  6*21  i>ounds.  and  the  horse-power  of  any  num- 
ber of  pounds  or  cubic  feet  falling  through  hydraulic  pressure-pipes  can  be  easily  de- 
termined by  the  tables  furnished  by  the  manufacturers  of  the  improved  turbine- 
whiHjls,  The  entire  fall,  fnmi  the  resi^rvoir  down  to  the  Amador  Mill,  on  Sutter  Creek, 
is  about  4jk>  feet.  Wheiher  turbine-whet^lscan  Ik*  construeted  to  work  well  in  practice^ 
and  utilize,  without  waste,  all  the  jKiwer  of  the  watt-r  at  that  enormous  pressure,  I  am 
not  sullieiently  infornKMT;  but  1  am  crwlibly  informed  that  it  can  Ix*  done  at  300  feet, 
and  it  may,  therefore,  be  well,  in  estimatiujx  the  expenditure  of  water,  to  provide  suf- 
ficient for  a  pressure  of  ;kX)  feet.  In  addition  to  the  stam^vmills  already  in  operation, 
the  owners  of  some  of  the  miners  are  desinuis  of  erecting  more  stamps  for  the  purpose 
of  cru>hinjj  low-grade  oreA,  which  do  not  justify  reduction  by  expensive  steam  ma- 
chinery, 

I  have  already  enumerated  "iCO  stamps  now  in  operation,  or  nsually  running,  all  by 
st<>am.  At  tbe  rate  of  1^  horse-power  lx^^  stamp  they  would  rqoire  390  horse-power 
for  the  mills  alone. 

About  one-third  to  one-half  as  much  more  may  be  estimated  for  hoisting  and  pump- 
ing at  the  shaft^s — say  altogether  iW  horse-power  to  be  provided  for  the  existing  mills 
and  mine.^  At  :>00  ftvt  fall,  with  a  deduction  of  25  per  cent«  for  friction  and  waste  of 
power,  :ii^  cubic  feet  i>er  minute  would  furnish  abi>ut  one  horee-power.  At  that  rate 
the  lVX>  bot^^iH>wer  would  require  l.'XiO  cubic  feel  of  water  per  minute. 

The  estimateil  snrplus,  after  supplying  the  contracts  already  made 
with  the  quartz  mines,  will  be  60.000  gallons  i>er  day  for  general  mining 
and  irrigating  pur|x>ses. 

Tlie  totrtl  cost  of  this  great  work  will  not  l>e  less  than  $250,000.  Its 
completion  will  give  facilities  for  working  many  v;Uuable  mines  now 
lying  idle,  as  well  as  opening  up  extensive  aivasof  gravel  and  hydran- 
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lie  ground.    This  class  of  mines  will  be  supplied  with  water  at  10  cents 
per  inch. 

Contracts  have  been  made  with  several  quartz  mining  companies  on 
the  following  terms  per  month : 


Companies. 

For  shafts. 

For  stamps. 

*   Total. 

AiDJMlor  -,ww--»r«-«»» 1-*, *.*.... 

(450  00 
300  00 
150  00 
300  00 

$1,500  00 
750  00 
900  00 
600  00 

$1,950  00 

1,050  00 

1, 050  00 

900  00 

Oneida  ...•..•.•...•..••..•.•.•.••..•••....•. 

Maxwf^ll  .- _,„,,.„__,.,._,-,,_,,_ 

Kerstone. . ................................... 

■ 

1,200  00 

3,750  00 

4,950  00 

On  the  same  basis  the  following  companies  woold  pay  for  motive 
power: 


Companies. 

For  shafts. 

For  stamps. 

TotaL 

K Ann AQV  «-«--    —    —  - 

$150  00 
150  00 
150  00 
150  00 

$300  00 
300  00 

$450  00 
450  00 

Downcs  ..••• 

_. J 

MahcniY ...... ....^-TT...... ........... .... .... 

uuwuv.... - 

150  00 

njifnmit^  -■•••--- * —   -- -    -- 

150  00 

1,200  00 

Making  a  grand  total  of  $6,900. 

A  notion  of  the  importance  to  quartz  miners  of  a  substitution  of  wa- 
ter for  steam  as  a  motive-power,  may  be  obtained  from  a  statement  of 
the  expense  of  running  one  mine  with  steam  machinery.  I  take,  as  an 
example,  the  Kennedy  mine,  at  present  running  a  20stamp  mill,  and 
hoisting  by  machinery  from  a  shaft  400  feet  in  depth.  The  monthly  ex- 
penses incident  to  steam  machinery  are  as  follows : 

At  hoisting- works : 

2  engineer^,  at  |90  per  month $180 

50  cords  w€K>d  consumed  per  month,  at  $5.50 275 

At  mill: 

2  engineers,  at  $80  per  month IGO 

100  cords  wood,  at  $5.50 550 

1,165 

Thus  it  wiU  be  observed  that  there  will  be  a  difference  of  $715  per 
month  in  favor  of  water  as  a  motive-power  at  this  mine.  The  wear  and 
tear  of  machinery  will  be  about  the  same. 

Mr.  W.  T.  Henson,  of  Lower  Rancheria,  in  this  county,  makes  the 
following  estimate  of  the  cost  per  day  of  running  with  water-power  a 
first-class  40-stamp  mill,  (750  pound  stamps,)  capable  of  crushing  80 
tons  per  24  hours : 

Wear  and  tear  of  mill  per  day $12  00 

Four  feeders,  at  $3  per  day 12  00 

Two  Chinamen,  rock-breakers,  at  $1.25 • 2  60 

6  X 
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Two  Chinamen  to  attend  concentrators,  at  $1.25 $2  50 

Two  Chinamen,  extra  work,  at  81.25 2  50 

Oil  and  lights 1  00 

One  extra  roan 2  50 

Motive  power  (water) 15  00 

Superintendent.  8  00 

Loss  of  mercnry  (percentage) 2  00 

60  00 

Or,  $1,800  per  month ;  while  it  now  costs  the  Kennedy  $1,305  p» 
month  to  ran  a  20-3tamp  mill  (450  ponnd  stamps)  witl^  a  crashing  capa- 
city of  only  20  tons  per  day.  The  Kennedy  mill  crushes  500  tons  per 
month  at  an  expense  of  $1,305,  while  a  mill  of  40  stamps,  with  water- 
power,  woald  crash  daring  the  same  period  2,000  tons  at  an  expense  of 
from  $1,800  to  $2,000. 

The  leading  mines  on  the  mother  lode  have  been  described  in  former 
reports.  The  principal  one  is  the  Consolidiited  Amador,  formerly  known 
as  Hay  ward's  Eareka.  The  report  of  Mr.  Steinberger,  the  8ai>erintend- 
ent,  gives  an  aecoant  of  operations  from  December  1, 1872,  to  February 
1, 1874,  from  which  the  following  particulars  are  OKtracted : 

There  has  been  taken  from  the  mine  and  crushed  at  the  Eureka  (40-stamp)  Mill 
22,465  tons  quartz,  the  average  yield  of  which  was  $17.91.  A  large  amonnt  cf  dead- 
work,  such  as  driving  drifts,  sinking  shafr,  repairs  on  shaft,  A.C.,  has  been  done.  The 
retimbering  of  north  shaft,  firom  San  Francisco  to  "  Green''  levels,  a  distance  of  200  feet, 
caused  a  partial  stoppage  of  the  working  of  the  mine  for  over  two  months,  the  ex]>ense  r  f 
which  was  a  little  over  $6,000.  The  only  surface  improvement  of  any  note  was  the  pur* 
chase  of  a  new  boiler,  the  cost  of  which,  including  the  setting,  material,  i&c,  was  in 
round  figures,  $6,000.  The  aggregate  length  of  drift  driven  within  the  year  was  1,637 
feet.  The  north  shaft  has  been  sunk  260  feet,  making  it  now  in  depth  1,665  feet.  The 
vein  was  very  large  in  the  sbaft  from  the  "  Colton"  level  to  within  about  25  feet  of 
the  l)ott^m,  where  it  gradnally  narrowed  down  to  4  feet  in  thickness,  and  shows  that 
thickness  now  in  the  bottom.  The  quality  of  the  rock  has  Iteen  much  better  in  the 
last  20  feet  of  sinking  than  it  wivs  above  in  the  shaft,  when  the  vein  was  so  large. 
From  the  "  Colton "  level  down  the  vein  shows  much  confusion,  and  the  general 
character  of  the  vein  differs  in  look  and  quality  of  rock  from  that  in  the  levels  at  ove. 
The  *'  Colton  "  level  has  not  turned  out  so  well  as  was  anticipated.  The  south  drift 
has  been  driven  147  feet  from  north  shaft.  In  starting  this  drift  the  vein  looke<l  most 
promising,  and  the  rock  was  very  rich.  Unfortunately  it  laste<l  but  a  few  feet,  and 
the  rock  became  poor  the  entire  width  of  the  vein,  and  so  continueil  for  from  i>0  to  70 
feet  south  of  shaft,  when  the  face  of  the  vein  next  to  the  gouge  or  foot- wall  iuiproveil  in 
quality,  about  4  feet  of  the  vein  being  good  rock ;  it  has  so  continued  to  the  present  face 
of  drift,  that  portion  of  the  vein  on  the  hanging  wall  south  bein^  poor.  The  entire  vein 
was  taken  out  for  60  feet  south  of  the  shaft,  at  which  point  tne  hanging  wall  ran  off 
very  fast  to  the  east,  increasing  the  size  of  the  vein ;  for  the  60  feet  the  vein  averaged  8 
feet.  The  vein  became  so  large  that  it  was  deemed  best  lo  take  abont  7  feet  of  vein 
down  on  the  foot-wall  side,  leaving  the  balance  of  the  vein,  the  thickness  of  which 
has  not  as  yet  been  tested. 

The  vein  north  of  the  fchaft  on  this  level  was  very  much  confuseil  n -d  brol^i^n  for  a 
distance  of  some  70  ftjt- 1,  the  vein  being  badly  mixed  with  slate  and  ciming  but  lit- 
tle gold.  At  that  point  the  vein  became  concentrat«'d,  and  was  in  thickness  about  one  foot. 
It  has  been  grmlually  increasing  in  size,  as  well  as  in  quality,  up  to  the  face  of  the 
drift,  which  is  120  feet  from  the  shafr.  The  vein  is  now  in  thickness  55  feet,  antl  in  qual- 
ity  verj-  fair  rock.  The  quality  of  the  rock  has  improved  very  much  on  this  level, 
both  north  and  south,  in  the  past  few  weeks,  as  the  mill-results  show.  The  Doulder  vein 
in  "Green"  and  "Latham"  levels  is  low-^jade  rock.  No  stoping  has  been  done  on 
these  levels  on  the  Boulder  vein.  The  drifts  show  a  vein  in  thickness  from  18  to  20 
feet.  So  soon  as  the  new  ditch  is  completed,  which  is  expected  by  the  1st  of  July 
next,  this  rock  can  bo  worked  with  profit  by  water-power.  The  eight-hnndred-foot 
level  has  developed  a  very  large  body  of  bowlder-rock,  the  vein  bi'ing  from  15  to  20 
feet  in  thickness.  A  mill-test  from  this  level  shows  that  it  pays  from  $10  to  $12  per 
ton.  It  is  l>elieve<l  that  there  is  ore  in  the  bottom  of  the  mine  east  of  the  present 
workings,  since  the  l>ottom  of  the  shaft  shows  a  slate  hanging  wall,  which  is  not 
natural  to  the  vein.  The  true  granite  wall  is  supposed  to  be  farther  east.  This  is  to 
be  tested  by  a  cross  cut. 
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Hm  OK-vtatement  for  (anrteini  months  )■  given  by  the  secKtary  as  follows : 


Ore 

Bullion. 

per  loo. 

ItawatetlF-3 

BJS 

l.TOO 

S5,eS9U 

w.waflo 

S3S19.M 

ISdT.flU 
13  79.3 

11  sT.ses 

1SS 

r^k^ii^ 

1»« 

f£^ 

e5  4S 

tmmMri  tFt 

100  M 

Tutals 

"■  "■'■' 

l.™« 

111  r«cptpt  of  coin  for  It, 

Tbe  statementa  of  receipts  and  djsbnrsemeiits  show  the  follon-ing 
items: 

Beoeipts: 

Cash  from  former  companies $64, 943  45 

BollioD  and  preminm  accoonts 404,247  96 

Sents  and  sales  2, 192  26 

Total. ...1 471,383  C7 

Disbnrsements : 

lAbor,  drifting,  and  Btoping $68,464  OS 

ffinkine 16, 7S0  74 

Surface  and  sondry 20,944  64 

Bnppties 62, 820  93 

Constniction  and  improvement 27,571  05 

Umiabor 21, 25 J  45 

Xill-eiippliea 25,805  52 

FreiglitiDg  and  teaming 5,  CS3  07 

State  and  cooDty  tax 13,258  04 

Silaiies,  iosaraoce,  &c 24,544  39 

Diridends  paid -■■- 180,000  00 

C«h  on  baod 4, 104  56 

.     Total 471,383  67 

The  assets  of  the  company,  exclusive  of  the  mine  itself,  are  valued 
It  #142,000  in  buildings  and  machinery,  and  $37,752.10  in  supplies,  fur- 
oitore,  animals,  &c.,  one  hnndred  tons  of  snlpliurets  on  hand  being 
reckoned  as  vortb  $10,000. 

Among  the  promising  of  the  never  mines  is  the  Kennedy,  situated 
one  mile  north  of  the  town  of  Jackson,  and  owoiug  2,000  linear  feet  of 
groand,  vith  millsites,  \rater- rights,  a  20-stamp  mill,  and  effective 
ateam -hoisting works.  Tbe  quartzcropiiiugs  arc  bold  and  prominent, 
nuraiog  along  tbe  back-boueof  the  hill  on  a  general  course  of  north  ^0° 
west.  The  formation  is  slate  on  the  west,  with  metamor|>hosed  slate  on 
tbe  east,  and  the  ledge  dips  east  at  an  angle  of  45'^,  with  n  tendency  to 
I«tch  St  a  steeper  angle  as  depth  is  attained.    The  Kennedy  is  opt;ned 
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by  two  shafts,  each  provided  with  powerful  hoisting-works,  ample  for 
sinking  1,000  feet.    Several  chimneys  have  been  discovered  within  the 
limits  of  the  company^s  ground,  and  two  of  these  have  been  extensively 
developed.    These  are  respectively  termed  the  Kennedy  and  the  Pioneer 
chimneys.  The  Kennedy  chimney  has  been  developed  to  a  depth  of  400 
teet,  and  found  to  be  150  feet  in  length,  showing  at  the  lowest  level  an 
undisturbed  ledge.    Its    width    varied  from  2  feet  to  12  feet.    The 
Pioneer  chimney  is  situated  farther  south,  near  the  junction  of  the 
Pioneer  ground,  and  was  opened  from  a  level  driven  southward  frt>m 
the  new  or  lower  shaft.    This  remarkable  ore-body  has  expanded  from 
a  mere  seam  to  a  width  of  18  feet  at  the  Pioneer  line.    Its  length  in  the 
Kennedy  ground  proper  is  170  feet,  and  it  is  donbtful  whether  the  full 
limit  has  yet  been  reached.    Even  should  this  be  the  case,  and  the 
ledge  should  contract  in  the  ratio  in  which  it  has  widened,  it  will  prove 
to  be  one  of  the  most  extensive  ore-bodies  opened  on  the  Mother  lode. 
The  south  workings  from  the  old  shaft  have  not  been  driven  far  enough 
to  open  this  ore-body,  and  it  may,  therefore,  be  looked  upon  as  "  virgin 
ground.''    The  chimneys  are  separated  by  contractions  of  the  vein,  gen- 
erally filled  with  a  dark-colored  talcose  matter,  termed  ''gouge."    The 
foot-wall  maintains  a  uniform  dip  throughout  tlie  whole  extent  of  the 
ground  opened.    The  Kennedy  Company  run  a  20stamp  mill  of  20  tons 
capacity  per  day,  which  is  kept  running  with  regularity  by  the  employ- 
ment of  six  miners.    In  conseq[uence  of  the  width  of  the  ledge  this 
small  force  has  been  enabled  to  keep  the  mill  running  almost  without 
interruption  during  the  past  two  years,  from  November,  1871,  tx)  No- 
vember, 1873,  inclusive.    During  that  period  the  product  of  bullion 
has  been  $183,427.40.    Calculated  on  an  average  run  of  twenty-five 
days  per  month,  (omitting  Sundays  and  holidays,)  and  eleven  months 
for  the  year,  (allowing  for  periods  of  repair,)  or  two  hundred  and  sev- 
enty-five working-days  per  annum,  at  20  tons  per  day,  the  total  yield 
for  the  two  years  has  been  5,500  tons,  yielding  an  average  of  $16.67  per 
ton.    This  confirms  the  owners'  statements,  that  their  rock  has  yielded 
from  $10  to  $20  per  ton,  according  to  the  portion  of  the  mine  worked, 
the  Kennedy  chimney  having  yielded  a  higher  grade  of  ore.  than  the 
Pioneer.    The  labor  in  this  mine  is  a  small  it^m  of  the  expenses,  owing 
to  the  width  of  the  ledge.    At  the  period  of  Mr.  Skidmore^s  visit  six    - 
miners  were  employed,  of  whom  four  were  running  drifts  and  two  stop- 
ing.    This  small  ibrce  kept  the  company's  mill  supplied,  running  20 
tons  per  twenty-four  hours. 

The  following  statement  of  the  monthly  expenses  of  the  Kennedy  I 
mind  may  prove  of  interest  as  an  example  of  the  cost  of  working  a 
mining  property  in  this  portion  of  Amador  County : 

Mine  expenses. 

Superintendent,  per  month,  (for  mine  and  mill) $400  w 

Foreman,  per  month 200  • 

3  miners,  at  $77  each 231 

3  miners,  at  $G7  each 201 

2  engineers,  at  $90  each 180  ' 

2  landers,  at  $07  each 134  f 

1  outside  man ; 67  1; 

1  blacksmith 100  ! 

1  carpenter 100  - 

50  cords  wood  at  hoisting- works,  at  $5.50 276  • 

Total IjBS&i 
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To  this  may  be  added  wear  and  tear  of  machinery,  gunpowder, 
candles,  steel,  &c,  of  which  no  record  has  been  kept,  bat  which  may  be 
plac^  ID  a  general  estimate  at  $112  per  mouth,  thus  making  an  expense 
of  $^,000  per  month,  or  about  $4  per  tou  for  mining.  This,  of  course, 
indades  all  ^'dead  work"  incidental  to  keeping  the  mine  opened  in 
advance. 

Mill  expenses. 

Amalgamator,  $100  per  month $100 

2  engineers,  at  $80  per  month IGO 

3  feeders,  at  $50  each  and  board,  say 200 

1  solphoretdeaner 80 

Wear  and  tear  of  mill 100 

100  cords  of  wood,  at  $5.60 550 

Loss  mercury,  per  month,  (estimated) ^ 20 

Oil  and  lights,  (estimated,)  per  month 20 

1, 230 

Perhaps  no  better  example  could  be  given  of  the  relative  expense  of 
crashing  by  heavy  and  light  stamps,  and  of  the  relative  expense  of  steam 
and  water  as  a  motive-power,  than  that  afforded  by  a  comparison  of  the 
estimate  of  Mr.  Henson  with  the  actual  cost  of  running  the  Kennedy 
mill. 

The  expense  of  mining  is  therefore  $4  per  ton,  and  of  milling  $2.46 
per  ton,  which  has  afforded  a  net  profit  of  about  $10  per  ton  for  two 
years  past.  The  expense  of  mining  would  of  course  be  materially  re- 
duced if  40  instead  of  20  tons  per  day  were  produced,  as  it  Would  not 
require  any  additional  expense  above  ground,  at  the  hoisting-works, 
bat  only  a  slight  addition  to  the  mining  force. 

Mr.  W.  F.  Aram,  one  of  the  editors  of  the  Sutter  Creek  Independent, 
has  recently  visited  the  leading  mines  of  this  county,  and  furnishes 
the  following  description  of  the  present  condition  of  two  of  them.  With 
respect  to  the  Amador  consolidated,  he  says : 

At  what  is  known  as  the  800-foot  level — being,  however,  only  about  700  feet  from 
the  sarface,  some  error  having  been  made  in  its  first  measurement — rock  is  being  taken 
fcom  the  bowldei'-ledge.  The  true  ledge  lies  east  of  this  and  was  partly  worked  on  the 
north  side  of  the  shaft  when  the  mine  was  under  Hay  ward's  management,  but  has 
not  been  worked  to  the  south  of  the  shaft.  The  bowlder-ledge  is  about  30  feet  in  width, 
the  rock  averaging  about  $10  per  ton.  The  width  of  the  main  or  trne  ledge  is  prob- 
ably about  10  feet,  and  the  rock  of  better  quality  than  that  of  the  bowlder.  It  is  the 
intent-ion  to  work  around  to  the  main  ledge  on  the  sonth  side  of  the  shaft,  and  thou 
Wfvk  eootberly  to  the  Badger  shaft,  abont75  feet  distant.  In  the  Latham  level,  1,;^50 
feet  from  the  surface,  a  drSt  has  been  run  northerly  450  feet.  The  last  80  feet  of  this 
drift  is  In  the  bowlder-ledge,  which  will  here  average  at  least  30  feet  in  width,  and  in 
valoe  from  $8  to  $12  per  ton.  In  the  Latham  level  its  width  has  not  been  determined, 
DO  hanging  wall  having  been  reached  as  yet  at  the  end  of  the  drift,  nor  is  it  known 
bow  moch  farther  it  extends  northerly.  In  the  Panama  level,  :200  feet  above  the  Lath- 
am, the  ledge  is  shown  for  a  distance  of  545  feet,  and  will  average  for  that  distance  at 
least  12  feet  in  width,  being  in  some  places  40  feet  wide.  In  the  San  Francisco  level, 
110  feet  above  the  Panama,  a  drift  has  been  run  180  feet,  in  the  whole  of  which  the 
ledge  wUl  average  about  the  same  as  in  the  Panama.  No  rock  of  any  consequence  has 
been  taken  from  any  of  these  levels  except  that  necessarily  extracted  in  running,  and 
it  therefore  remains  almost  untouched  from  the  1,350  to  the  so-called  800-foot  level. 
This  bowlder  ledge  dips  northerly*    It  is  an  enormons  body  of  ore,  and  though  of  coin- 


tbe  shaft  the  average  width  of  the  vein  was  6  feet;  at  that  point,  however,  it  widened 
zapidly,  and  although  the  drift  is  being  run  15  feet  wide  Irom  the  foot-wall,  there  is 
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r-"  J*  w^  .',  ii'i'.;-  '."f  ».ir»:  i^-fi  I'Tf^r^  Tiit  LhTic  ijc  TTkll  fciji  ibt  t-jctl  cif  I'ut  jf f^t  for  the 
ju^:'  4  i*?*.*!  Jill'.  •>•*;•.»:.■:  .^  mi: "J ■.■»!.  7  :■  T^t  ijr'rri  :»5  Tiit  hLif;  l  crifr  i-k*  l»t*n  ran 
j  '■  iM*!  ::••.  i»:<  ;:*  'J* ■';:/.  Iw-r  j»_  vjO'V..  Tij*-  r".!'.-!:  ri  TLif  j*vrl  LverfcT"*^  fr'>iii  ftS' to 
ir/i".  •••'?  '■•-•■-  O".  'ii*:  ?.i'.';"i  f.  ■..*t  '-I'.-  kt-'.»:»:ije  '.if  wrv  ciifcKi^c :>**!' •.•^  Ij^  "^ei  ifne:^  d.-:»^.  and 
«.■•  *•..•.  w^'-v  h.'^*-  ^;.i»  K'r,t»n;  •jt'i*:  'i.T  :iW;L  ruL  ">;•  b't:*!.!  -  irt'T.  Thr  xu^a  ^Laft  has 
tji.»  ■  ►.■••.jf  Vf.  J»ii-^  rj»,vv  -iLii-.  (.••.'.'.'L  .-.•■  *!.  !*':jd*T:ij:  :!j*-  t:cl1  iif*,!"!  of  iLt  irijr  1.04o 
l«i!  /.  •  T.  >  ;/*.?.■.:  -J  •.»'v  !•.  \«-.  j*-  TO  V»r  ^j»j*:.  Til*-  :■■-•■  c  .:.  iLr  "iLiri'^a:  t-f  Tlir  *bifi  is 
;:•»•••.    '}  •*»:  vi:4  7  .».  ;:^.i#b';  fy.ii  tli*:  ly.»TU»LL  '.»f  I  ill  fLuli  ":y  lu**:^*  '.■:  iT^i.  ^i-e^fij-panips 

t.i.i.H.  h.'.  L*«';i.L'»-  •  •.  b^:.*-.  *:■*.  *•  l»un«->  •.♦:  J  .r>.-  ^:*lj^•:.^  >  L-iii^T-ed  cillv.  Tbr  ven- 
t..ii'>.i:,   '••..•'.".;:•.•;'.•  :L«:  iL.L>*:  *-  *:xc>rIi»:Li.    T:it  fcTf mgc  -iiii^Litr  i^f  iQra  employed 

J*,  v.i.  Maiia'j*-y  ry.zA,  fx.'L^.'ij'i-av]*:  drift iuc  Ll.?  l^efn  doii*'  at  ibe  ii«»foctT  level,  bnC 
».o  w«^j*.  ;ii  'jow  '^'j".^-^  *f:,  iL».r<:.  Tij«:  ^aitr.  of  tiLIvL  ibtre  i?  a  c.csiJenilile  qnaniity 
ij.  ?,*:jfl  if-^i.j.  ;•:  •  v..«;'»^-'j  :;j  •'•M-rkn:.—.  fir--::-  wj  ''\  :i  i-  f  n-ed  T-c-  tie  siirfaceby  means 
tit  4  ^**a?^■Jly•J.;l.  >,t  ih«:  'V'-f^K^T  l*:v#:-,  fi*'.!  frrt  Viotr  ibe  snriac<r.  a  drii^  has  been 
ruu  jj'/nJj  a>'>f.;f  ib»:  J «];»•:  ITv  f«?t;t.  for  iL*-  j-urj !*.»«:  t-f  prosjietTiLff.  This  drlA  roDS  the 
••f;i  !«:  *:iMa»j«.>:  tf.io:j;.'?i  virjij-iiLiiti^r.  aiid  wu*  run  cl'".»wr  t'j  :Lc  Laciring  wall,  but  at 
*h';M  j:ji''ivaJi>  rr'/>-^.  Mfc  w*.-;*:  rtjii  we^trtjT  to  ibtr  f<K»i-"n-a]i.  fchowraji  tLe  width  of 
t*  t-  I»ii;;#r  t<^  »/«■  al>'i'^:  -'/'  fw't.  Tli«r  lM3;j»?-niait*:r  is  a  ■wLitt-  'inartz  containing  somesul- 
\t\.^\i*:U.  arj'J  '** «.a'.»jfiiil]y  rif  3i  *;»<'>!•>  are  found  corji.iJLiu;;  fier  gold:  but  the  rock  as  a 
whoii-  i>.  f.i;t  /]«h  «rfjon;:h  i«i  jray  fur  workiDii.  It  rtr^mbles  very  much  the  "bowlder 
Uam'^*.  *'  «jf  t|j«r  Ari^a'i'fr  uwuf.  tljo'j;rli  not  of  ivir;cL  a  quality.  In  tlii« drift  a  wed^e-shaped 
l/'/'Jy  of  ii«-}j  r«x:k  m';ip.  found  of  i't(jn»id*rrab;e  exteLt.  Thi»  body  has  been  worked  ont 
iij/v,af<J.  Ij'it  jjoiii;  of  jt  ha<i  l>r*:n  tftkeu  out  below  thedrii^,  tbongh there  is nndonbtcdly 
u  «ji;jiiitjty  oi  tij<:  h:i:;i<:  chaix^'ter  of  r<x-k  ^till  ther«-.  At  various  points  in  this  dri/b 
wln:i«;  «-joj'.*^-«Mth  liav«r  l*<-"n  ruu,  a  vein  or  seam  of  bla^'k  <;onpe  is  found  extending 
tfjfouj^h  th<^  K''l;!«'-rfjatt«rr  a  *;hort  difiTanc«'  from  the  han^riu^  wall,  parallel  with  the 
\*:*\lLf,  aijd  fJivi'Jiii;;  it  into  two  |KirtioriM.  ThiH  is coij^iderfd  f:ivorable,  as  an  indication 
that  ilji'  tnjtf  J«:<1^«:  it>  Ix-roiiiin;;  divided  inpui  tLe  bowlder.  The  water  in  this  level  is 
« oJJc-cti'fJ  jii  a  i<'Mi  voir  'rapabli;  of  holding;  all  that  collects  in  twenty-four  hours.  From 
tliitr  fcM'i  voir  it  ih  hoistwl  to  tliir  Kurfac4.f  in  the  bucket.  The  shaft  is  down  30  feet  be- 
i«iw  th«;  MKi-foot  Icvi'K  or  CV)  feet  1i«dow  the  surface,  and  is  beiuf;  sunk  aa  rapidly  as 
iHMiHibJi*.  'J'he  ivK'k  in  tlio  Ijottoin  is  biinilurto  that  aljove,  not  suthciently  rich  to  work 
i*tit  (oniainin;;  (>f:ra'^ioual  ri<'li  h|Hits.  All  the  work  alxiut  the  miue  has  l»eeu  done  in 
»ii  t\vi.\\i:tt\  iiiaiiTiiT.  and  rcili'f-tii  niucli  credit  upon  thf.'su]tcrinteudent  and  his  foreman, 
Ml.  .loM'jph  Hutlj.     Ji  ifs  inl«;n<l(id  to  hink  the  .shaft  at  least  3LIU  feet  farther. 

A  (•orn'NpoiMh-ut  of  the  Amador  Led ;;;er  gives  the  following  account  of 
:i  iW\\  jiortion  of  the  county  which  has  been  somewhat  overlooked : 

J$<rt  vvi;i-n  HiJtt4' Cily  and  the  Mokelumne  River,  in  Joe*s  Gulch,  a  newly-<liscovercd 
i|Muii/  If-fi^o  in  1mm n;;  opcnctl  by  Adani  Smith  &.  Co.,  which  promises  to  become 
oni'  itf  tin-  lM*nt.-]iayin;;  niiniM  in  tin*  county.  The  shaft  is  at  a  depth  of  25  feet ;  the  lode 
ih  -1  ffi't.  in  widll),  and  G  inclirs  of  the  led^e,  just  adjoiuin*;  both  the  foot  and  the  hang- 
ing.'; wnlJH,  hhoWN  fn^c  ^old  in  <*onHiderable  quantities^  and  it  is  estimated  that  much  of 
till'  fiM'k  takitn  out  will  pay  at  leant  ^X)  to  the  ton.  •  *  • 

In  a  din-el.  ran^e,  and  not  far  fn>Mi  whero  the  prospecting  of  this  ledge  is  beiog 
di>iie,  iH  Ineatfd  what,  ih  known  uh  tho  Wiley  Mine.  With  the  exception  of  a  few  months* 
piiiMpertin;^,  ](,  Iuik  nmniined  unworkcd  for  the  past  fourteen  years.  As  far  as 
wiiiKi'd,  ii.  haN  ]iroved  to  1ni  what  irt  usually  termed  a  *'  pocket-mine/'  though  nearly  aU 
tliK  lork  taken  from  tii<*  lodo  paid  extraordinarily  well  for  crushing.  At  the  time  it 
UHH  benig  mined,  between  the  years  1H55  and  1H58,  the  lead  yielded  enormously,  paying 
friXM  Ihi^  very  Nurfaee,  with  increasing  ]>leutifulncss,  till  50  feet  in  depth  was  reached. 
The  "  eliimney  "  of  tlie  hfdge  is  alwrnt  KH)  feet  in  length,  and  has  been  pretty  thor* 
onghly  worked  to  the  lower  level,  and  the  most  of  the  gold  came  from  pockets  in  the 
ilecompoFMMl  fpnirt/.  It  wan  not  unuHual  to  lind  from  $100  to  8^00  to  the  piui.  One 
nng^ei  id'  ^7(N)  in  value  wiiH  found  on  the  very  surface.  The  want  of  sufficient  cap!- 
Inl  liHN  long  preventeil  the  further  development  of  this  extraordinary  mine  ;  but  work 
on  it  will  lie  rcHunied  the  coming  s])ring. 

A  few  yearn  ago  a  pocket  was  found  a  short  distance  below  the  Wiley  lead,  on  the 
iiitrt  lii*rn  nIi>ii(«  <if  the  liill,  from  which  $1,000  wns panned  out  in  two  days  by  a  couple  of 
boys,  who  had  dincovered  the  gold  where  it  cropped  oiit  of  the  surface  of  the  beil-roek 
in  M  race  where  water  had  been  run  in  mining  oil*  the  surfuce-earth.  This  rich  mass 
of  th>eomiioN(«d  4|nart/.  hod  every  indication  of  being  a  slide  froui  the  main  Wiley  lead. 

On  Mnrphy'N  Kidge  we  lind,  tor  nearly  a  mile  in  length  by  three-fourths  of  a  mile  in 
wtdih.  one  uniform  mnsM  of  gold-bearing  quartz-veins,  interwoven  in  slate  and  granite, 
ami  all  dipping  toward  the  center  of  the  ridge,  thus  unmistakably  indicating  a  con- 
eentration  in  the  diivction  of  the  Mother  lode,  which  is  rationally  supiiosed  to  be 
not  very  ivmotoly  sunk  iK'ucuth  the  surface  of  its   almost  numberless  tributaries,  of 
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which  ao  many  have  heretofore  afforded  a  treasare  to  fortane-seekers,  while  those  which 
are  now  being  worked  still  continne  their  remuneralive  yields.  The  principal  compo- 
sition of  the  shallow  earth  capping  the  rid^e  seems  to  be  decomposed  quartz,  and  M 
eontaina  more  or  less  gold.  The  best  pay  thus  far  has  usually  been  found  in  pockets, 
eommencing  immediately  underneath  the  surface-dirt  and  extending  to  various  dis- 
tances of  not  very  great  depth.  Several  years  ago  a  company  of  three  Germans  took 
oat  in  a  pan,  in  less  than  half  a  day,  $5,000,  all  tne  gold  being  nearly  free  from  onde- 
cayed  quarts. 

The  section  of  the  ridge  at  present  bearing  the  most  favorable  indications  is  in  the 
immediate  locality  known  as  the  Sylvester  claim,  which  has  been  almost  continuously 
worked  for  the  last  fifteen  years,  and,  considering  the  limited  manner  in  which  the 
labor  on  the  mine  has  been  prosecuted,  it  has  paid  astonishingly  well.  The  slate,  with 
which  the  quartz  is  profusely  intermingled,  is  much  broken  and  decayed,  and  has  gold 
entirely  through  it.  The  style  of  working  the  claim  has  been,  and  at  present  is,  to  dig 
and  polverize  the  slate  and  rotten  quartz  during  the  dry  portion  of  the  year,  panning 
or  locking  the  pockets  found  in  the  mean  time,  and  then  wash  the  remaining  part  dur- 
ing the  winter  season.  Much  of  the  decomposed  quartz  and  slate  is  tbicluy  studded 
with  salphorets,  which  are  richly  and  visibly  impregnated  with  gold.  For  a  mile  dis- 
tant from  the  lower  end  of  the  ridge,  toward  the  Mokelumne  River,  the  same  singular 
iBimation  continues,  and,  though  not  as  thoroughly  worked  as  Murphy's  Ridge  has 
been,  manv  rich  deposits  on  the  range  have  been  found,  among  them  the  noted  Span- 
idi  mine,  located  near  the  head  of  Spanish  Gulch.  Like  the  ridge  of  which  I  have 
been  speaking,  this  whole  section  remains  undeveloped,  solely  for  the  want  of  neces- 
Mry  prospecting  means. 

The  prospects  of  Amador  County  were  never  so  flattering  as  now. 
The  advances  which  are  being  made  in  the  various  industries  are  founded 
upon  the  great  natural  resources  of  the  county,  and  are  of  such  a  nature 
that  they  will  be  permanent  and  lasting.  The  mines  are  paying  better 
than  ever,  and  the  work  of  the  past  few  years  in  gold  and  silver  mines 
here  and  elsewhere  has  shown  conclusively  that  the  greater  the  depth 
the  richer  and  more  permanent  the  ledge.  At  a  depth  of  1,700  feet  the 
Amador  mine  has  an  excellent  ledge  of  rich  rock,  and  in  the  lowest 
levels  of  the  Lincoln  and  North  Amador  mines  the  prospects  are  quite 
as  favorable.  The  developments  of  tlie  Lincoln  mine,  made  during  the 
past  few  months,  render  the  present  milling  facilities  of  that  company 
entirely  inadequate,  and  a  new  40  or  60  stamp  mill  will  be  erected  next 
year.  The  20-stamp  mill  with  which  their  crushing  is  now  done  is  of 
old-fashioned  construction,  and  of  comparatively  small  capacity.  But 
even  with  these  facilities,  such  is  the  richness  of  their  rock,  that  their 
monthly  proceeds  reach  a  remarkably  high  figure. 

The  coal-beds  are  also  supposed  to  be  very  extensive,  and  considera- 
ble prospecting  is  now  being  done,  with  every  prospect  of  snecess.  One 
mine,  near  lone  City,  has  furnished  the  quartz-mills  of  Sutter  Greek, 
Amador  City,  and  Oneida  Valley  nearly  six  thousand  tons,  at  a  cost  to 
the  mill-owners  of  about  $24,000,  or  $4  per  ton. 

There  are  two  copper-mines  in  the  county,  which  are  paying  and  per- 
manent. The  Gosumnes  mine,  situated  near  Michigan  Bar,  keeps  forty 
men  employed,  and  reduces  the  ore  at  the  mine  by  smelting,  making  it 
yield  about  forty  per  cent. 

The  Newton  Mine,  situated  three  miles  east  of  lone  Gity,  on  the  Jack- 
son Eoad,  is  in  a  very  flourishing  condition.    The  company  has  taken 
down  all  the  old  machinery  and  put  up  new.    The  ore  is  worked  by  the 
leaching  process,  and  reduced  to  90  per  cent.    This  mine  keeps  twenty-  / 
five  men  employed. 

Near  Lower  Kancheria  two  mines  of  promise  have  been  opened  during 
the  year— the  Gold  Mountain  and  White  Mountain.  Both  of  these 
mines  show  vast  croppings  of  quartz  of  fair  quality,  said  to  be  so  situ- 
ated as  to  admit  of  extraction  and  milling  for  less  thah'  $2.50  per  ton. 
A  40-8tamp  mill  will  be  erected  on  the  Gold  Mountain  early  in  1874. 

The  returns  of  the  county  assessor  show  fifteen  quartz-mills,  which 
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have  crashed  81,000  tons  of  rock.  This,  if  correct,  shows  a  great  fell- 
ing off  in  the  business  of  qaartz-mining.  The  county  contains  hundreds 
of  undeveloped  quartz-mines,  which  will  be  prospected  on  the  comple- 
tion of  the  Amador  canal. 

Between  Jackson  and  Drytown,  we  find  a  line  of  quartz-mines  on  the 
Mother  lode  opened  at  depths  varying  from  300  to  1,600  feet.  A  loc(\l 
agent  was  employed  to  obtain  returns  from  this  group  of  mines,  but  he 
was  not  successful,  owing  to  the  reluctance  of  owners  to  furnish  infor- 
mation. Such  returns  as  have  been  been  filled  show  the  general  condi- 
tion of  mining  on  the  Mother  lode,  and  are  given  below. 

The  London  and  California  Company,  owning  the  Erie,  Pennsylvania, 
and  Original  Amador,  has  stopped  operations  on  the  first  two  mines, 
having  spent  during  the  last  six  months  of  1873,  upon  the  Erie,  j&4,863, 
to  produce  £884 ;  on  the  Pennsylvania,  £3,429,  to  produce  £1,380 ;  and 
on  the  Amador  £4,115,  to  produce  £1,659.  In  December,  the  Amador 
shaft  was  down  260  feet,  and  work  will  for  the  present  be  confined  to 
deepening  and  exploring  this  mine.  The  proceedings  at  the  annual  meet- 
ing,  just  held  in  London,  indicate  much  keen  disappointment  among  the 
stockholders,  who  had  been  led  by  reports,  based  on  the  mill-returns  of 
former  proprietors,  to  expect  some  £76,800  profits  annually.  It  is  prob- 
able that  the  mill-returns  were  genuine,  but  that  the  mill  had  been  run 
on  selected  rock,  for  richer  than  the  apparent  reserves  of  the  mines.  A 
trick  of  this  kind  is  hard  to  detect,  in  a  case  in  which  even  the  rich  rook 
is  of  too  low  grade  for  ordinary  assays. 


OOKDinOV  OF  THE  HOnNO  INDUSTRT — CALIFORNIA. 


S 

°  1 

-iiT»a 

a" 

^ 

i 

^ 

i 

|.l 

t 

s- 

i 

s 

TB^d 

S8 

-n»  «ta«j. -OS 

i 

I 

™i«d 

g2 

=f 

pio^    altusiy 

< 

l§ 

? 

s 

11 

ram  -OK  I»V»I 

- 

i 

Q 

. 

^ 

t 

^ 

1 

n 

-4 

i 

ss 

> 

■ 

1 

_ 

s 

« 

^ 

j 

11 

Hi 


■oo)  jBd  impi-aAiuBAV 


'•Utiptnanaim-'I 


III 
8  '- 

ij  i 

|ii 

si  Si 


I        I 


I II 


Mi 


90       MINES  AND  lONma  WEST  OF  THE  BOOET  UOUNTAISn. 


! 

II 

Hill 

■an 

(3       3    3 

jael  SmMim  jo  mrz 

is 

1 

iijiioqusjjdn!™ 

r  '^M 

-ftlflflilM!            1   .S-      a-   s 

Tnmjo1»3 

1     !  1 

1 
I 

i 

1 

f. 

i 

■cIoipjdittSiOH 

|.    .  .. 

TTinniinjadwIcup-os 

s     s  ss 

■•aniBUjii-jqSioji 

JS    i  SS 

Thlnwujo-oji 

S      S  8S 

s    s  sa 

....^«... 

|Hr 

1 

1  :l: 

111: 

1 
l| 

1 

1    ■ 
1    : 

; 

CONDITION  OP  THE  MINING  INDUSTRY CALIFORNIA.         91 

EL  DORADO  COUNTY. 

The  gravel  ranges  of  this  coanty  were  fully  described  in  a  former 
report  by  Mr.  W.  A.  Goodyear,  of  the  State  geological  survey,  and  also 
by  M.  D.  Fairchild,  of  Georgetown,  and  B.  N.  Strout,  of  Placerville. 
Since  the  publication  of  the  descriptive  matter  furnished  by  those  gen- 
tlemen, there  has  been  but  little  change  in  the  status  of  hydraulic  and 
gravel-mining  of  the  county.  The  owners  of  mining-ground  are  await- 
ing the  completion  of  the  three  great  ditches  now  in  conrse  of  construc- 
tion, for  the  purpose  of  furnishing  to  the  mining-region  of  the  central 
portion  of  the  county  an  abundant  supply  of  water.  These  projects  are 
known  aa  the  El  Dorado  Water  and  Deep  Gravel  Company,  the  Mount 
Gregory  Water  and  Mining  Company,  and  the  California  Water  Com- 
pany. 

The  El  Dorado  Water  and  Mining  Company  was  organized  for  the  pur- 
pose of  supplying  water  to  the  mining-region  in  the  vicinity  of  Placer- 
ville, where  there  are  many  thousand  acres  of  auriferous  gravel-beds 
and  channels  of  known  richness.  The  first  steps  taken  by  the  company 
were  to  acquire,  by  purchase,  £dl  the  property-rights  of  the  old  South 
Fork  Canal  Company,  with  some  extensive  and  valuable  mining-ground 
connected  therewith,  and  also  of  the  Gold  Hill,  Iowa,  and  Weber  ditch 
companies,  aggregating  some  one  hundred  and  forty-four  miles  of 
ditches  and  flumes,  the  construction  of  which  formerly  cost  from 
$800,000  to  $1,000,000.  The  three  latter,  however,  only  afforded  water 
for  a  few  months  in  the  year,  and  even  the  South  Fork,  although  it  took 
its  water  from  a  perennial  source,  had  a  capacity  of  only  1,000  miner's 
inches,  and  was  too  low  to  reach  many  rich  localities.  Embraced  in 
tbese  water-rights  are  some  eighteen  or  twenty  lakes  at  the  summit  of 
the  Sierras,  which  feed  the  various  tributaries  of  the  South  Fork  of  the 
American  Eiver,  from  which  this  company  propose  to  take  their  water, 
at  an  elevation  of  about  4,000  feet.  These  lakes  and  tributaries  have 
a  water-shed  of  about  two  hundred  and  eighty  square  miles,  and 
as  the  former  are  some  ten  miles  square  in  area,  they  constitute  a 
perennial  source  of  an  abundant  supply.  Their  storage  capacity,  how- 
ever, can  be  greatly  increased  by  the  construction  of  dams,  upon  which 
considerable  work  has  already  been  done.  The  company  proposes  to 
make  a  considerable  number  of  artificial  reservoirs,  to  catch  the 
water  at  points  where  the  conformation  of  the  country  is  favorable 
for  such  purposes.  It  will  commence  in  the  early  spring  the  construc- 
tion of  one  of  the  largest  canals  for  mining  purposes  ever  made  in  the 
State.  The  extensive  area  to  be  supplied  by  this  company  was  in  early 
times  among  the  most  productive  of  the  placer  regions  of  the  State. 

The  California  Water  Company  and  the  Mount  Gregory  Water  and 
Mining  Company  are  proceeding  vigorously  with  their  ditches,  and  the 
benefits  of  their  operations  are  already  felt  in  an  increased  bullion  pro- 
duct of  the  portion  of  the  country  supplied  by  them.  Both  of  these 
works,  the  details  of  which  were  given  in  the  report  of  last  year,  will 
be  completed  during  the  year  1874. 

This  county  presents  many  singular  and  remarkable  phases  in  the 
mode  of  occurrence  of  the  precious  metal,  as  instanced  by  the  so-called 
"auriferous  porphyries''  of  Placerville,  the  foliated  and  plated  gold  of 
the  Cederberg,  the  granular  gold  of  the  Sliger,  the  crystallized  speci- 
mens of  Spanish  Dry  Diggings,  and  the  seamrdiggings  of  Greenwood 
and  Georgetown.  Within  the  year  a  still  more  remarkable  and  excep- 
tional development  has  occurred  in  the  vicinity  of  Placerville,  and  is 
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described  by  a  writer  in  the  Democrat,  sabstantially  as  follows :  (I  have 
omitted  a  few  extravagant  adjectives.) 

The  Stacksblager  claim  has  been  yie4diiig  after  the  manner  of  "  the  good  old  days  of 
'49.^'  In  one  spot  40  ounces  were  obtained  from  a  single  pan  of  the  deposit,  gathered  np 
without  selection  from  its  native  bed.  Another  pantul  scraped  from  the  slanting  bed- 
rock yielded  over  $100.  The  gold  is  of  extra  fine  quality,  has  a  rusty — sometimes 
quite  black— appearance,  and  is  found  in  a  seam  or  small  ledge  of  conglomerate  mate* 
rial.  This  paynstreak  crosses  the  point  of  a  spur  that  makes  out  into  Granite  Creek 
from  the  main  ridge.  The  rich  seam  varies  from  one  and  two  inches  up  to  a  foot  in 
thickness,  running  nearly  parallel  with  the  creek — and  toward  the  main  ridge  in  a 
westerly  direction.  The  components  of  the  pay-streak  a^-e  rotten  quartz,  fermginons 
talc,  a  black  substance  resembling  plumbago,  and  other  substances,  all  of  which,  how- 
ever, are  equally  charged  with  guld,  bright,  rusty  or  black,  from  the  fineness  of  flour 
to  the  scraggy  piece  worth  a  dollar  or  more.  On  the  clay  incline  which  serves  for 
foot-wall  to  this  novel  pay-streak,  and  which  has  a  slope  of  twenty-two  to  thirty  de- 
grees, on  a  stripped  surface  of  18  by  40  feet  there  was  hardly  a  space  of  6  inches  square 
upon  which  a  liberal  showing  of  gold  was  not  visible,  and  iu  places  there  was  almost 
as  much  of  the  precious  met^l  as  of  baser  substances.  Here  it  was  in  quartz  that 
dung  like  a  coating  of  plaster  to  the  bed-rock ;  in  another  place  it  flecked  the  soft 
material  that  we  would  dig  out  of  the  soft  bed-rock.  The  discovery  of  this  deposit, 
like  many  other  of  the  best  mining  discoveries  in  California,  was  partly  accidentaL 
Stuckshlager  and  others  had  worked  in  the  bed  and  banks  of  Granite  Creek,  generally 
making  good  pay,  until  they  reached  a  small  ravine  that  makes  down  from  the  upper 
side  of  the  spur  above  described.  Above  that  in  the  creek  there  was  little  if  any  gold. 
But  little  by  little  Stuckshlager  crept  up  the  steep  point,  finding  a  patch  of  pay-dirt 
here  and  another  there,  until  the  brow  of  the  spur  was  reached  and  the  wealth-bearing 
seam,  the  source  of  all  his  previous  small  findings,  was  struck.  His  process  is  to  pick 
down  and  wash  off  in  a  ground-sluice  the  overhanging  slate,  thus  laying  bare  the 
shallow  but  rich  pay-streak,  sluicing  down  both  sides  of  the  point  and  obtaining  rich 

Eay  in  both  directions.  Discoveries  that  are  believed  to  be  exteusipns  of  this  deposit, 
aving  every  appearance  of  being  rich,  have  been  made  in  the  main  ridge  to  the  north 
and  across  the  ravine  to  the  south,  in  both  cases  several  hundred  feet — that  to  the 
north  being  from  a  quarter  to  a  hidf  miler— from  the  scene  of  Stuckshlager's  operations. 

The  "seam  diggings"  of  Georgetown  and  Greenwood  are  thus  de- 
scribed in  the  same  paper : 

The  most  extensive  and  successful  operations  in  this  line  have  been  -in  the  Xagler 
and  Peterson  claim  at  Greenwood,  the  Whitesides  claim  and  the  Blasdel  (formerly  the 
Hart)  claim  near  Georgetown.  The  Nagler  claim  has  paid  enormously,  but  we  have 
no  exact  information  of  the  gross  yield  or  net  profits.  The  Whitesides  claim  is  cred- 
ited with  a  gross  yield  of  $30,000  last  year,  of  which  it  is  presumed  that  $22,000  to 
^^,000  was  profit.  The  Blasded  claim  has  not  been  as  thoroughly  opened  nor  worked 
OS  long  as  either  of  the  above  named.  No  two  of  those  seam  mines  are  alike,  except 
in  general  characteristics,  but  a  description  of  one  will  give  some  idea  of  the  others. 
In  all  there  are  seams  of  decomposed  or  rotten  quartz,  imbedded  in  slate  of  similar 
consistency.  In  the  Blasdel  claim  there  are  several  seams — perhaps  a  dozen  or  more — 
which,  with  the  soft  slate  in  which  they  are  imbedded,  fill,  at  the  surface,  a  space  of  60 
or  75  feet  from  east  to  west,  narrowing  and  coming  together  as  they  descend,  inclosed 
by  walls  of  slate.  The  course  of  the  quartz  seams  and  their  slate  casings  is  northeast 
and  southwest.  The  position  of  the  quartz  seams  and  soft  slate  ledges  varies  from  an 
almost  vertical  to  an  angle  of  twelve  or  fifteen  degrees.  The  novelty  of  the  mining 
consists  in  the  fact  that  gold-bearing  quartz  and  slate  casings  are  of  such  consistency 
that  they  can  be  readily  quarried,  pulverized,  and.  separated  from  their  precious  con- 
tents by  hydraulic  power  and  process.  With  a  good  ''  face  ^'  on  a  ledge,  sectionally  pre- 
sented, more  ground  can  be  moved  with  the  same  amount  of  water  and  pressure  than  in 
the  average  of  gravel  hydraulic  claims.  It  is  but  seldom,  and  then  generally  owing  to 
the  xKwition  of  the  strata,  that  powder  has  to  be  used  to  loosen  a  bank.  In  the  Blasdel 
claim  an  opening  250  f<!et  long  and  60  feet  deep,  and  from  15  to  75  feet  wide,  has  been 
made  in  a  little  over  one  season's  washing.  They  own  a  ditch  which  is  about  four  miles 
long,  with  some  other  smaller  ditches  that  catch  waste  water,  and  from  these  they  lead 
the  water  through  1,700  feet  of  9-inch  iron  pipe  to  their  claim.  ,At  a  depth  of  about  70 
feet  all  but  two  of  the  quartz  seams  in  this  claim  have  come  together,  and  in  a  shaft 
sunk  about  30  feet  below  the  bottom  of  their  cut  they  have  decomposed  quartz  nearly 
10  feet  in  thickness,  of  the  consistency  of  a  tolerably  compact  sand-bank,  and  this  has 
yielded  on  assaying  tests  at  the  rate  of  $18.75  and  $19.25  per  ton. 

The  returns  of  the  county  assessor  show  forty  quartz-mills,  of  which, 
however,  but  few  have  run  during  the  year.    Most  of  them  are  the  mon- 
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nments  of  the  folly  of  incorporated  companies  which,  during  the  quartz 
excitement  of  1862,  erected  mills  before  the  mines  were  opened.  Never- 
theless, the  county  is  intersected  with  numerous  quartz-veins  of  prom- 
ising appearance.  There  are  several  quartz-mines  working  on  a  large 
scale,  from  which  it  has  not  been  practicable  to  obtain  returns.  The 
most  important  mines  are  the  Saint  Lawrence  and  the  Gederberg,  of 
which  the  returns  are  given  below. 

Statement  of  tlie  Saint  Latorence  Mine  and  Millj  Kelsey  District^  Eldorado 
County^  for  the  year  1873.    Reported  by  Charles  E,  Edwards, 

Owners,  Saint  Lawrence  Gold  Mining  Company,  limited,  San  Francisco 
and  London  ;  vein,  course  northwest  and  southeast;  dip,  ^^  east;  length 
of  claim,  1,800  feet ;  average  thickness,  3^  feet ;  depth  of  main  shaft, 
500  feet;  total  length  of  drift,  800  feet;  country -rock,  slate,  vein-mat- 
ter, gold-bearing  quartz,  with  half  of  one  per  cent,  sulphurets;  number 
of  tons  raised  and  milled,  8,062 ;  bullion  product,  $141,002.13 ;  average 
per  ton,  $17.49;  steam-mill,  75  horse-power;  20  stamps;  weight,  750 
pounds ;  drop,  6  to  8  inches,  75  times  per  minute ;  one  Wheeler  pan  and 
settler ;  4  Handy  concentrators ;  cost  of  miU,  $35,000 ;  daily  consump- 
tion of  wood,  5  cords ;  crushing  capacity,  25  tons  per  twenty -four  hours ; 
loss  of  mercury  ^  ounce  per  ton ;  stamps  employed,  20  for  eleven  months, 
30  for  one  month ;  running  cost,  $5  per  ton ;  milling  cost,  $2  per  ton ; 
miner's  wages,  $3  per  day ;  average  number  of  miners  employed,  40. 

Statement  of  the  Cederherg  Mine  and  Mill^  Greenwood  Districtj  Eldorado 
County  J  for  the  year  1873.    Reported  by  D.  M.  Boker. 

Owners,  Cederberg  Gold  Mining  Company ;  course  of  vein,  north- 
east and  southwest;  dip,  70^  west;  main  shaft,  220  feet  deep;  drift, 
120  feet  in  total  length ;  country-rock,  metamorphic  slate,  vein-matter, 
quartz;  value,  810  to  $100  per  ton.  This  mine  is  noted  for  rare  ana 
beantifnl  cabinet  specimens,  showing  foliated  and  plated  free  gold. 
Stamp-mill;  water-power;  10  stamps;  weight,  600  pounds;  drop,  18 
inches;  no  pans;  no  concentrators;  capacity,  12  tons  in  twenty-four 
hours;  cost  of  mill,  $6,000;  running  time,  10  months;  quantity  of  ore 
mined  and  milled,  1,150  tons ;  yield,  $74,000 ;  average  per  ton,  $65'^  cost 
of  milling  per  ton,  $2.20 ;  miner's  wages,  $3  per  day;  number  of  miners, 
29.    The  above  yield  does  not  include  specimen  rock  not  milled. 

PLACER   COUNTY. 

The  principal  quartz  mining  districts  of  this  county  are  Auburn  and 
Ophir,  situated  in  the  rolling  foot-hill  country  on  the  eastern  rim  of  the 
Sacramento  Valley,  about  7^  feet  above  sea-level.  In  this  vicinity,  the 
predominating  formations  are  granite  and  metamorphic  slates.  The  dip 
of  this  formation  is  nearly  vertical  and  the  strike  north  20  west,  to 
north  45  west.  The  veins  have  the  same  strike,  and  in  most  instances 
are  nearly  vertical.  The  slates  extend  to  about  three  miles  southwest 
of  the  town  of  Auburn,  where  a  belt  of  granite  comes  in  and  continues 
down  to  the  level  of  the  Sacramento  Valley. 

The  metalliferous  belt  varies  in  width  from  three  to  five  miles,  and 
consists  of  metamorphic  slate,  trap,  and  granite.  The  ore-bearing  veins 
vary  in  thickness,  when  in  slate,  from  18  inches  to  4  feet,  and  in  granite 
from  1  to  2  feet.  The  ores  contain  gold  and  silver,  associated  with 
pyrites  of  iron,  and  occasionally  copper,  blende,  antimony,  and  arsenic. 
Pockets  and  nests  of  gold  are  occasionally  found,  containing  gold  to 
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the  valae  of  from  $100  to  $100,000 ;  but  the  general  average  of  the 
better  class  of  ore,  exclusive  of  these  pockets,  rarely  exceeds  $100  per 
ton,  while  a  large  proportion  yields  from  $12  to  $16  per  ton  of  2,000 
pounds. 

The  country  within  the  limits  of  the  auriferous  belt  above  described 
is  intersected  by  numerous  veins  of  gold-bearing  quartz,  among  which 
are  found  some  of  the  prominent  mines  in  the  State — among  others  the 
Green  Mine,  the  Mina  Rica,  and  the  Saint  Patrick — ^the  latter  being 
situated  in  the  granite  belt  near  the  point  of  contact  with  the  slates. 
The  decomposition  of  these,  and  similar  veins,  enriched  the  ravines  and 
gulches  of  the  neighborhood,  and  formed  the  rich  placers  of  Auburn 
and  Ophir  ravines.  It  was  not  until  these  shallow  placers  were  ex- 
hausted that  attention  was  attracted  to  the  quartz  veins  as  the  source 
of  the  placer  gold. 

The  principal  characteristic  of  the  quartz  veins  of  Auburn  and  Ophir 
districts  is  the  extraordinary  richness  of  the  pay  chutes  or  chimneys, 
and,  so  far  as  developed,  their  uniform  continuity  in  depth.  The  veins 
are  rarely  of  great  width — varying  from  18  inches  to  2J  feet — and,  with 
the  exception  of  the  "  chimneys,"  carry  what  is  considered  in  this  dis- 
trict a  low  grade  of  ore — from  $12  to  $18  per  ton.  This,  however,  ad- 
mits of  a  fair  profit  on  mining  and  milling.  The  occurrence  of  such 
chimneys  is  rather  the  rule  than  the  exception  in  this  district,  and  the 
yield  from  this  source  may  be  considered  as  the  most  remarkable  in  the 
history  of  quartz  mining  in  California. 

The  Snint  Patrick  Mining  Company,  of  San  Francisco,  has  acquired 
by  purchase,  location,  and  consolidation,  an  extensive  and  valuable 
property  in  Ophir  district,  and  is  now  taking  rank  among  the  lead- 
ing productive  quartz  mines  of  the  State.  During  the  fiscal  year  end- 
ing October  30, 1873,  a  year  devoted  mainly  to  exploration  and  "  dead- 
work,"  tbe  company  extracted  and  milled  from  its  own  ground  3,149 
tons  of  ore,  and  worked  at  custom  rates  for  other  parties  991  tons,  ma- 
king a  total  of  4,140  tons,  which  yielded  an  aggregate  of  $69,595,  or  an 
average  of  $16.81  per  ton  on  the  whole  amount  crushed.  This  is  con- 
siderably lower  than  the  standard  yield  of  tbe  Saint  Patrick  ground 
proper.  The  average  was  reduced  by  the  working,  on  custom  account, 
of  several  batches  of  ore  which  did  not  pay  the  expense  of  milling. 

Mr.  J.  n.  Grossman,  superintendent,  reports  to  the  company  the  fol- 
lowing statement  of  work  performed  during  his  administration,  a  period 
of  fifteen  months:  Workings  of  main  shaft  sunk,  835  feet;  drifts 
driven,  1,315  feetj  air-shafts,  75 feet;  cross-cuts,  67  feet;  wings,  15  feet. 

Mr.  Crossman,  m  his  report  of  the  operations  of  the  year,  says: 

After  a  carcfiil  examination  I  caino  to  the  conclusion  that  the  main  shaft  of  the  Saint 
Patrick  ledge  proper  had  passed  throu|;h  the  pay  chute  on  the  200-foot  level,  therefore 
considered  it  useless  to  sink  deeper,  unless  for  another  chute.  I  then  commenced  ex- 
plorations to  ascertain  the  dip  and  width  of  the  known  paj  chute.  Durin<x  explum- 
tions  extracted  108  tons  of  ore  from  the  chute  proper,  which  milled  848.(36  per  ton,  total 
85,255.16,  and  ascertained  that  the  chute  was  about  GO  feet  long,  dipping  in  the  vein 
at  an  angle  of  13^  easterly.  After  a  thorough  test,  1  came  to  the  conclusion  that  it 
could  not  be  prolitably  worked  through  the  existing  shaft,  as  it  would  require  a  level 
800  feet  long  on  the  300-foot  level,  with  levels  rapidly  increofiing  in  length  as  depth 
was  attained,  to  reach  the  chute,  while  a  new  shaft  800  feet  east  from  the  existing 
shaft,  at  a  cost  of  $14,000,  would  cut  the  chute  at  a  depth  of  350  feet,  opening  the  mine 
for  years  of  future  workings.    Therefore  I  decided  to  discontinue  work  for  a  time. 

Having  exhausted  the  Saint  Patrick  ground  I  bonded  the  Spanish,  on  which  I  drove 
510  feet  of  drifts  and  sank  353  feet  of  shaft ;  extracted  874  tons  of  ore,  which  paid  per 
ton  $8.37,  and  advised  the  purchase,  as  the  vein  was  large  and  the  ore  yielded  a  small 
profit.  When  an  adit  level  shall  have  been  driven  from  a  point  opposite  the  mill  into 
the  hill,  on  the  vein,  the  ore  can  be  trammed  directly  to  the  mill  floor  without  re- 
handlin<^.  The  work  has  been  receniiy  resumed,  to  test  this  ground  thoroughly  before 
an  adit  is  started. 
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The  Crater  ground  was  afterward  purchased  by  the  Saiut  Patrick 
Company,  and  promises  to  prove  a  valoable  acquisition.  Working  tests 
prove  the  ore  to  be  highly  remunerative }  and  development  on  the  lower 
levels  indicate  the  existence  of  one  of  the  most  extensive  chimneys  yet 
discovered  in  this  district.    Mr.  Grossman  says  of  it : 

In  the  HaDgiDg  WaU  ledge  the  pay  chute  of  the  vein  is  nndoahtedly  A'^haped,  in- 
ereaaiDg  in  length  as  we  attain  depth.  On  the  surface  the  chute  is  said  to  have  heen 
40 feet  long;  on  the  50-foot  level  we  found  it  80  feet  long ;  on  the  150-foot  level  we 
found  it  117  feet  long,  and  on  the  212-foot  level  we  found  it  203  feet  long,  as  proved  hy 
actn^  workings.  From  this  mine  we  have  extracted  1,535  tons,  averaging  $31.52: 
total,  |4tiL389.64.  The  Foot  Wall  ledge,  parallel  and  distant  from  the  Hanging  Wall 
ledse  32  xeet  northerly,  is  said  to  have  heen  the  richest  of  the  two  veins  when  formerly 
worked.  We  have  extracted  31^  tons,  which  milled  $19.13  per  ton.  On  the  Hanging 
WaU  ledge  we  have  attained  a  depth  of  321  feet,  and  are  ready  for  starting  off  our  312- 
fbot  levels,  with  a  12-foot  sump,  aud  shall  he  ready  to  commence  stoping.  The  ore  in 
the  shaft,  from  the  212  feet  to  the  present  depth,  has  heen  uniformly  good.  The  ledge 
is  aboat  20  inches  (average)  in  size. 

The  two  principal  mines  of  the  company,  (the  Saint  Patrick  and  the 
Crater,)  situated  135  feet  apart,  have  separate  engines,  supplied  with 
steam  from  the  same  boiler,  using  only  half  a  cord  of  wood  per  twenty- 
four  hours. 

The  Saint  Patrick  mill  contains  15  stamps  of  650  pounds  each,  fed  by 
Gochrane's  automatic  self-feeder ;  stamps  drop  GO  per  minute ;  fall  from 
8  to  10  inches  j  crushing  capacity — using  No.  6  punched  screens — ^20 
tons  per  twenty-four  hours. 

The  mortar,  below  the  discharge  inside  front,  has  a  strip  of  copper 
19  inches.  Five-eighths  of  the  gold  product  is  caught  in  the  mortar. 
Fion^  the  discharge  the  pulp  flows  over  broad  aprons  or  copper  plates ; 
these  catch  two-sixteenths  of  the  product^  thence  over  12  feet  of 
blankets.  The  blanket  concentration  is  passed  .through  the  Atwood 
almalgamator,  which  not  only  acts  as  an  amalgamator,  but  serves  as  a 
concentrator  for  the  richer  sulphurets  and  sand,  which  are  taken  off 
every  two  hours  and  ground  in  a  Knox  pan,  yielding  (the  amalgamator 
^d  concentrator)  one-sixteenth  of  the  gross  results. 

The  pulp  that  flows  over  the  blankets  passes  through  a  Y-box  (Spitz- 
kasten)  furnished  with  hydrostatic  pressure,  admitted  at  the  bottom, 
sufficiently  strong  to  keep  the  pulp  alive,  thereby  acting  as  a  concen- 
trator, the  particles  of  gold  and  richer  sulphurets  remaining  at  the  bot- 
tom, which  is  filled  with  quicksilver,  the  lighter  sands  flowing  from  the 
top.  This  is  cleaned  up  daily  by  drawing  the  bottom  plug,  and  does  not 
stop  the  work  an  instant 

From  the  V-box  the  pulp  flows  into  the  first  and  second  Hendy  con- 
centrators— two  to  each  battery  j-' thence  through  30  feet  of  sluices  12 
by  16  inches,  with  half- inch  grad^  to  the  foot.  At  the  bottom  of  the 
sluice  there  is  arranged  an  iron  gate  raised  by  an  over-shot,  driven  by 
the  water  and  pulp  that  flows  away.  The  gate  is  regulated  to  rise  one 
inch  per  hour,  thereby  keeping  back  all  particles  that  have  the  greatest. 
specific  gravity-^gold,  sulphurets,  or  auriferous  sand.  The  box  filling 
in  twelve  hours,  the  flow  of  pulp  is  turned  into  a  companion  sluice, 
and  the  contents  of  the  full  box  shoveled  into  a  rocker  and  concentrated. 
These  concentrations  with  the  Hend^^  concentrators  are  ground  in  a 
Wheeler  pan,  from  which  is  obtained  the  three-sixteenths  of  the  total 
yield.  From  the  pans  tlie  pulp  or  slimes  pass  to  a  slime-pit,  where  it 
is  reconcentrated,  shoveled  out,  and  stored  up  eventually  to  work  by 
chlorination.    The  motive-power  of  the  mill  is  steam. 

It  now  costs  the  Saint  Patrick  Company  $2.68  per  ton  to  mill  the 
ores ;  but  it  is  estimated  that  by  the  use  of  water-power  the  expense 
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would  be  redneed  to  flJO  per  ton.  The  anlphnretB  are  neaarved  for 
treatment  by  chlorination.  It  ia  estimated  tluit  60  par  caent^  of  the  value 
of  the  .salphorets  are  obtained  in  die  pans  a£tuc  the  systiBBi  of  lecoa- 
centration  adopted  here. 

I  condense  the  tbilowing  &om  the  r^ort  of  the  Saint  Patrick  Mming 
Company  for  1873 : 

Receipts: 

Bnllion  account •, $56,0^4  09 

Milling  ores 2,743  33 

Aasessmenta  0  and  7 20,000  00 

Cash  on  hand  last  year 1, 501  15 

Othar  aonrces 3,033  65 

Total S4,33S  22 

Diabnraemaits: 

inn  supplies 98,181  76 

Mill  constmction  and  repairs 3,663  16 

Minesnpplies 7,605  05 

Mine  labor 34.506  U 

Mill  labor 9,216  37 

Salaries 3,600  00 

Mine  property 6,000  00 

Book  acconnta 1,523  38 

Incidentals 6,946  36 


■V 


Total 84,332  22 

The  9aint  Patrick,  Crater,  Spanish,  and  Gold  Bloesom,  comprising  an 
aggregate  of  4,60^>  feet  on  parallel  ledges^  belong  to  this  company.  The 
operations  for  the  ye.ir  ending  July  1.  1873.  are  reported  as  follows: 
number  of  tons  raised,  3,149 :  workeii,  3,000  tons  in  the  company's  mill; 
average  yield  per  ton,  #2t):  total  bullion  product,  #430.0^)0:  number  of 
stamps  employed,  15;  cost  of  milling,  #2.68  per  ton  ;  miners  wages^  i3 
per  day :  number  of  miners  employed,  12. 

The  Mina  Rica  Company,  situated  one  mile  east  of  the  Saint  Patrick, 
in  the  metamorphic  slate  belt,  has  a  well  defined  but  narrow  ledge  run- 
ning northeast  and  southwest,  and  standing  nearly  vertical,  with  a  slight 
dip  to  tbe  eaaU  The  mine  is  developed  by  a  main  shaft  155  feet  deep, 
and  two  levels  run  northerly,  on  the  course  of  the  ledge. 

The  slate  on  the  west,  forming  the  main  body  of  the  hill,  is  talcose :  on 
the  eastern  side  of  the  vein  it  is  more  indurated.  The  vein  occurs  at  the 
junction  of  these  formations.  The  west,  or  foot  wall,  presents  a  firm, 
smooth  appearance  throughout  the  entire  length  of  the  ground  opened 
•  by  the  levels-  Tbe  original  outcrop  of  the  vein  made  its  appearance  at 
a  point  about  100  feet  north  of  the  shaft — continuing  to  the  summit  of 
the  hill.  Along  the  line  of  outcrop  the  vein  was  worked  at  various 
points  by  the  original  owners,  and  a  ^aft  was  sunk  60  feet,  to  the  level 
of  the  north  upper  drift.  This  shaft,  and  a  small  quantity  of  ground 
frtoped  on  either  side,  yielded  9l5,000---mostly  in  free  gold.  This  ground 
was  located  in  1865,  and  has  been  worked  at  intervals  since  that  time 
by  different  owners,  with  the  varying  results  incident  to  the  opening  of 
quartz-mines.  The  surface  croppings  on  the  slopes  of  the  hiU  north 
of  the  shaft  were  worked  by  former  owners  with  highly  remunerative 
reralta,  by  <^  gouging  the  ore  to  a  depth  of  6  or  8  feet,  but  no  effort  was 
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made  by  them  to  develop  the  groand  in  depth  by  permanent  works. 
The  property  passed  into  the  hands  of  the  present  company  in  1869, 
since  which  time  abont  $20,000  has  been  expended  in  the  development 
of  the  mine  by  the  erection  of  hoisting  and  pumping  works,  sinking 
working-shaft,  and  running  levels  toward  the  rich  ground  exposed  on 
the  hillside  north  of  the  shaft. 

Daring  the  snmmer  of  1873  the  bold  outcropping  on  the  summit  of 
the  hill  north  of  the  shaft,  which  seems  to  have  been  overlooked  by  the 
original  owners  in  their  surface  exploration,  was  examined,  and  proved 
to  contain  a  high  grade  of  ore,  one  of  the  most  remarkable  features  of 
which  was  the  predominance  of  silver.  Assays  of  selected  rock  from 
these  croppings,  made  by  Messrs.  Eiotte  &  Luckhardl,  of  San  Fran- 
cisco, gave  the  following  results:  Silver,  $529;  gold,  $3.87.  Subse- 
quently these  gentlemen  made  a  working  test  of  300  pounds  of  ore  from 
this  point,  the  pulp  assay  of  which  showed  :  silver,  $94.25 ;  gold,  $3.76. 
The  occurrence  of  a  large  percentage  of  silver  in  the  gold-bearing 
quartz-veins  of  California  has  been  brought  to  the  attention  of  the  pul^ 
he  by  Almarin  B.  Paul,  in  an  article  quoted  in  my  rei)ort  for  1871-'72, 
p.  18,  where  the  results  of  assays  from  several  mines  are  given.  In 
Aabnm  and  Ophir  districts  the  surface  croppings  of  silver-bearing 
quartz  are  usually  succeeded,  as  depth  is  attained,  by  free-gold-bearing 
quartz.  The  Mina  Eica  Company  has  hoisting  and  pumping  works  over 
the  main  shaft  of  sufficient  power  to  raise  60  to  80  tons  per  twenty-four 
hoars.  These  works  are  run  by  a  twenty- four- foot  overshot  wheel,  using 
20  to  30  inches  of  water,  (miner's  measurement,)  at  an  expense  of  $1.50 
per  day. 

The  Green  Mine,  noted  for  the  extraordinary  productivenes  of  a  chim- 
ney worked  during  1871,  which  yielded  $150,000,  is  situated  between 
the  Saint  Patrick  and  the  Mina  Eica.  Work  will  be  resumed  on  this 
and  the  Mina  Bica  Mine  early  in  1874. 

The  condition  of  quartz-mining  in  this  district  will  be  shown  by  the 
following  exhibits : 

7  M 
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The  KlsiDp:  Sun,  near  Colfax,  in  Illinoistown  district,  is  a  well-known 
producing  mine.  During  the  year  ending  July  1, 1873,  it  produced  2,G00 
tons  of  ore,  which  yiehled  in  the  company's  mill,  (6  stamps,)  $70,000,  or 
alv>ut  $37  per  ton.  The  cost  of  mining  is  $3.50 ;  of  milling,  $3  per  ton; 
miner's  wages,  $3  per  day;  25  miners  employed.  The  mine  is  between 
400  and  500  feet  deep,  with  a  well-defined  vein  of  good  ore  in  the  bottom 
of  the  shaft. 

Although  Placer  County  possesses,  in  the  vicinity  of  Dutch  Flat  and 
Gold  Eun,  some  of  the  most  extensively  developed  hydraulic  and  gravel- 
niining  properties  in  California,  the  area  of  these  developed  districts  is 
insignificant  compared  with  the  vast  extent  of  partially  explored  gronnd 
situated  in  the  elevated  mountainous  region,  between  the  !North  and 
Middle  Forks  of  the  American  River,  of  which,  comparatively,  only  the 
surface  or  upper  stratum  has  been  gleaned,  and  that  only  at  places 
favorably  situated  for  outlet  or  fall,  without  the  construction  of  long 
and  expensive  bed-rock  tunnels.  Nearly  the  entire  area  between  these 
streams  is  a  mass  of  auriferous  dirt  and  gravel;  and  within  these  limits 
are  the  once  populous  towns  of  Forest  Hill,  Michigan  Bluff,  and  Iowa 
Hill,  now  in  a  state  of  decline,  not  in  consequence  of  an  exhaustion  of 
the  mines,  but  owing  to  the  want  of  the  water  facilities  now  considered 
necessary,  since  the  introduction  of  the  improved  hydraulic  apparatus, 
for  the  removal  of  the  extensive  masses  of  auriferous  dirt  and  gravel 
which  lie  in  parallel  belts  between  these  mountain  streams,  whether 
existing  in  so-called  '^  ancient  river  channels,"  or  as  a  vast  mass  of  ac- 
cumulated detritus,  is  still  a  matter  of  conjecture. 

This  once  productive  region  has  been  visited  during  the  present  sum- 
mer by  Dr.  J.  M.  Willey,  of  San  Francisco,  who  resul  before  the  Cali- 
fornia Academy  of  Sciences  an  interesting  paper  in  which  he  discusses 
the  theory  of  the  formation  of  these  masses  of  detrital  matter.  Dr. 
Willey  says : 

It  is  hardly  necessary  to  say  that  the  pfravel-beds  of  tho  central  counties  of  Califor- 
nia arc  supposed  to  prtisout  Rufliciout  evidence  of  the  existence  of  a  system  of  largo 
but  extinct  rivers,  and  that  the  course  of  these  ancient  rivers  is  believed  to  have  been 
oblique,  and  often  at  ri<;ht  an;;!e.s  to  that  of  the  present  streamsi  and  to  their  tribu- 
taries flowing;  through  tlu;  various  canons  which  have  their  sources  on  the  western  slope 
of  the  Sierra  Nevada  range. 

Although  it  is  possible  that  such  a  mode  of  explanation  may  account  for  even  so 
widely  spread  a  deposit  of  gold-be.aring  gravel  as  exists  in  Placer  and  adjoining  coun- 
ties, I  think  there  are  certain  features  in  this  deposit  diflicult  to  reconcile  with  the 
theory  of  the  ancient  river  system,  and  that  tho  close  study  of  the  snbject  reveals  a 
problem  of  a  very  complicated  though  interesting  nature.  The  lirst  thing  which  ar- 
rests the  attention,  afttr  looking  at  the  largo  excavations  which  hydraulic  power  has 
worn  in  tho  gravel-banks,  in  same  places  leaving  precipices  Irom  one  to  two  hundred 
feet  deep,  is  the  profusion  of  bowlders  of  pure  quartz  wliich  cover  the  worketl-out  por- 
tions of  the  groutid.  These  bowlders  lie  on  the  bed-rock  in  some  places  many  feet  in 
depth. 

At  Forest  Hill  and  Michigan  Bluft's  tho  eye  is  dazzled  in  the  sunlight  reflected  from 
heaps  of  round  quartz,  some  masses  of  which  will  measure  several  cubic  yards. 

The  smaller  bowlders  are  in  general  washed  away,  but  I  looked  with  surprise  at  one 
portion  of  an  un worked  bank  at  Michigan  Bluffs,  observing  that  it  was  composed 
almost  entirely  of  quartz  fragments  from  pebble  size  upward,  aU  having  the  usual 
rounded  or  ovoid  form. 

There  will  be  little  doubt,  I  think,  that  we  have  here  the  origin  of  the  gold  which 
occurs  so  plentifully  in  connection  with  the  gravel  of  this  section  of  country,  but  tho 
question  remains  as  to  how  the  attrition  has  been  performed  which  liberates  it.* 

What  tremendous  powers  have,  in  tho  first  place,  dislocated  from  their  original  cas- 
ings the  gold-bearing  quartz  ledges,  and,  in  the  next,  ground  to  so  perfect  a  smooth- 

*  It  cannot  be  demonstrated  that  these  water- worn  bowlders  and  pebbles  of  quartz 
contain  gold  in  paying  quantities,  with  very  rare  exceptions.  Practical  assays  and 
working  tests  of  huch  accumulations  of  bowlders  have  generally  proved  them  to  be 
barren.— -W.  A.  S. 
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neiB  and  zoliiDdity  the  hardest  specimeiiH  of  white,  blue,  aUd  rcee-colored  quartz  frag- 
meutof 

Hero  floTial  action,  however  violent,  will  not  at  all  acconct  for  the  first  condition 
cTen  if  it  dues  for  the  second.  Granite,  in  the  Placer  Connty  grhvol-beds,  jccurs  only 
ID  bowlders  associated  with  the  qnartz  bud  that  sparingly,  the  Lv5d*cpck  being  univer- 
sally a  slate ;  and  in  this  respect  the  difference  between  the  plaobrf-dicgings  of  Idaho 
Territory  aod  tbot^e  of  Central  California  is  very  remarkable.  Iu<IdaLo  the  bed-rock 
ifleTery  where  granite,  and  the  ledges  which  have  supplied  the  goM'are  often  dis- 
tinctly traceable,  good  diggings  being  fouud  below  them,  as  in  Gra^i^e  Gulch  near 
PlacerviUe,  and  none  at  all  above. 

To  what  then  nhall  we  refer  the  disruption  in  California  of  that  primltiye  relation- 
ship of  rocks  which  we  find  still  remaining  in  Idaho  f  ] ^^- 

Perhaps  volcanic  action  may  account  fur  it,  and  in  connection  with  this  view  I.wish 
to  present  to  the  notice  of  the  society  a  specimen  of  the  peculiar  snbstanco' 'called 
ceBM^t.  [Known  by  the  miners  as  pipe-clay.]  This  substance  occurs  vi^ry  abun- 
dantly in  distinct,  and  sometimes  alternate,  stratification  with  the  gravel  in  j2ip!iti.of 
the  Placer  Connty  mines;  in  fact,  in  all  of  them  which  I  had  an  opportunity  of^'^jait- 
ing.  It  d€»es  not,  so  far  as  I  could  see,  mix  with  the  gravel,  but  is  often  of  sn'r^h  & 
depth  and  hardness  as  to  seriously  embarrass  the  operations  of  the  miner.  Bein^  ^^n- 
tirely  barren  it  has  sometimeiT  to  be  blasted  with  powder  or  uitro-glycerine  before  tho< 
bydraalic  stream  will  act  upon  it,  and  then  adds  greatly  to  the  cost  of  hydraulic  operas.' 
tions. 

It  is  a  grayish-white,  and  so  homogeneous,  apparently,  in  its  nature,  that  the  miners 
generally  call  it  pipe-clay,  Although  this  whitish  color  is  the  usuill  tint,  I  have  ob- 
served it  in  some  situations  to  be  of  various  shades  of  brown. 

Now,  is  this  substance  a  volcanic  ash ;  and  if  not,  what  is  it? 

I  think  the  answer  to  this  question  carries  with  it  a  solution  of  much  of  the  difficulty 
in  acconnting  for  the  condition  of  things  in  Central  California.  Admitting  that  this 
cement  is  a  true  product  of  volcanic  eruption,  the  large  extent  of  surface  covered.by 
it,  ami  its  freqnent  great  depth,  would  lead  us  to  infer  an  enormous  amount  of  volcanic 
activity,  x>crhaps  in  connection  with  the  elevation  of  the  neighboring  peaks  of  the 
Sierra  Nevada  range.* 

Mr.  Hanks  kindly  afforded  me  a  microscopic  examination  of  the  present  specimen,  and 
it  appears  to  resolve  itself  into  the  three  elements  of  granite,  quartz,  mica,  and  feldspar. 

After  dne  consideration  of  the  effects  of  prolonged  action  of  the  surf  on  both  salt 
and  fresh  water  beaches,  in  the  pro<lnotion  of  such  gravel  and  boulders  as  we  see  in 
Placer  county,  I  doubt  whether  the  ancient  river  system  can  be  taken  into  the  ques- 
tion, or  is  so  clearly  traceable.  There  is  one  other  mode  of  explanation  of  most,  if  not 
all,  the  phenomena  alluded  to,  which  I  think  deserves  attention.  I  refer  to  the  grind- 
ing and  comminuting  power  of  glacial  action. 

Of  all  the  forces  oi  nature  which  effect  transformation  of  the  surface  of  the  earth 
the  progress  of  glaciers  is  among  the  most  potent.  Every  year  brings  new  proofs  of 
the  extent  and  importance  of  the  changes  efi'ected  by  glacier  movements,  and  perhaps 
investigation  may  show  that  there  was  a  time  in  which,  from  the  western  slopes  of  the 
Sierra  Nevada  range  proceeded  icy  masses,  of  a  magnitude  and  weight  sufiicient  to 
have  cmshed  out  and  destroyed  the  original  relationships  of  rock  over  which  they 
traveled,  and  to  have  had  much  to  do  with, if  they  were  not  the  principal  cause  of,  the 
disrupted  and  almost  chaotic  state  of  things  in  Placer  county.t 

Several  years  since  Col.  A.  W.  Von  Schmidt,  of  San  Francisco,  and 
associates,  organized  a  project  for  tapping  Lake  Tahoe  and  bringing  its 
waters,  by  means  of  flumes,  tunnels,  and  ditches,  through  this  rich 

*  The  snbstance  called  "pipe-clay"  is  nothing  more  than  a  sedimentary  layer  de- 
posited during  periods  of  overflow  of  the  ancient  rivers,  and  in  no  respect  different 
from  the  layers  or  strata  of  mud  deposited  during  the  periodical  overflows  of  the 
Sacramento  River,  over  large  extents  of  country  near  its  banks.  The  volcanic  ash,  so 
common  in  the  higher  Sierra,  and  forming  a  capping  of  the  ancient  rivers,  is  of  entirely 
different  appearance  and  composition. — W.  A.  S. 

t  I  have  quoted  freely  from  Dr.  Willey's  paper,  since  the  subject  is  of  great  interest 
to  aU  engaged  in  mining,  and  am  disposed  to  agree  rather  with  his  conclusion  than  his 
premises  as  regards  glacial  action,  though  this  probably  occurred  at  some  very  remote 
period,  anterior  to  the  excavation  by  fluvial  action  of  the  so-called  Pliocene  rivers. 
The  fact  of  the  non-existence  of  gold  as  a  general  rule  in  the  quartz  bowlders  and  peb- 
bles does  not  necessarily  disprove  the  theory  that  the  quarts  ledges,  broken  and  ground 
by  glacial  action,  and  subsequently  rounded  and  polished  by  the  action  of  swift-run- 
nmg  water,  were  not  the  orimnal  matrices  of  the  gold,  since  we  are  aware  that  only 
azn^l  portions  of  the  qnartz  ledges  now  worked  are  raiiriferous,  and  the  great  mass  of 
qnartz  is  utterly  barren  and  unproductive.    The  disintegration  of  the  great  Mother 
Lode,  from  similar  causes,  would  present  the  same  phenomena. — W.  A.  S. 
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•      •      • 

mioiDg  sectioQ.  andt.et-entiiaDy  to  tbe  gnat  valleys  of  California,  tlie 
Sa:i  JoaqaiQ,  and  ^^aiaeiiio.  f«>r  parpase«  of  ifrrgadoD  aoil  the  snpp'.j 
of  lL<f  priocipal  .ciOiti  with  pcre  wat«rr.    Tbis  pnoject  seems,  however, 
to  Ije  'lioppc-tl.^ifvas?  coakd^sihJ  pneinatare*  and  involved  too  great 
an  oat  lay  :  aorLoide  of  less  ma^itade.  tMit  of  eqaal  importance  to  the 
miuers  of  tl|t^JiVide  lierw^en  the  Sonh  and  MiddSe  F^rksof  the  Amer- 
ican, ha.s  lj»|e:»p/inaagarated  vishin  the  pnEtseat  year.    This  contemplates 
the  aaiul^Jt^  of  lar;ge  tracts  of  mining;  gnxiud  and  important  water- 
right^s.    Tbf  proj^<^^  i:ivolve»  the  damming  of  the  waters  of  the  Middle 
^     Fork  of '-(he  American  River  near  its  soorce:  the  building  of  large 
re$<erV<ur^  and  a  ditch  $ixty  miles  in  length.    The  water  is  to  be  carried 
dow{|  to*  Iowa  niii.  Yankee  Jim's.  Wisscon^^zu  HiSl.  Little  York,  &c. 
Tl|6*.-ft»gion  is  very  rich  in  aoriferoos  deposits :  but  scarcity  of  water 
ha^iittherto  prevented  the  development  of  its  resources.    By  means  of 
tfaAjonaiu  ditch  and  its  branches  O.UUO  inches  of  water  per  day  can  be 
*'iotrodace<l«  which  will  admit  of  a  sufficient  nnmlvr  of  claims  lieiug 
/  .Worked  by  hydraulic  and  other  processes  in  which  water  is  tbe  chief 
/''-[element  nseil,  to  give  work  to  frv>m  one  to  t\vo  thousand  men.    The 
•'•.  result  will  be  a  permanent  revivnl  of  mining.    Some  $250,000  has  been 
already  expended  \u  the  purchase  of  various  water-rights  and  mining 
claims.     It  is  anticipateil  that  the  ditch  and  reservoirs  will  cost  about 
$45:1.000.  and  that  they  can  be  completed  within  about  a  year  and  a  half. 

Another  enterprise  of  a  similar  nature,  contemplating  the  diversion  of 
the  waters  of  the  North  Fork  of  the  American,  is  now  in  operation,  and 
$G0,000  has  already  been  exi>ended.  Before  the  close  of  1874  the  water 
facilities  of  the  divide  will  be  greatly  increased. 

The  vicinity  of  Dutch  Flat,  in  Placer  County,  on  the  line  of  the  Cen- 
tral Pacific  Railroad,  has  lK^en  noted  since  1831,  as  one  of  the  richest  of 
the  alluvial  gold  deposits  of  California,  and  since  the  improvements  in 
hydraulic  mining,  has  been  the  scene  of  oi>erations  on  a  large  scale.  The 
contents  of  the  deep-lying  cijanuel  at  this  point  vary  from  six  to  eight 
hundred  feet  in  lireadth,  with  a  gravel-belt  of  much  greater  width  spread 
out  over  its  banks  on  either  hand. 

Tfie  portion  stiil  remaining  uuworked  ranges  in  depth  from  150  to 
200  feet,  the  greatest  depth  being  over  the  middle  of  the  channel,  wliich 
runs  nearly  parallel  with  Bear  Kivt^.  This  channel,  as  is.nsnally  the 
case,  is  walled  in  on  either  hand  by  steep  roeky  sides.  It  hapi^eus  at 
Dutch  Flat,  as  is  often  the  case  elsewhere,  that  the  rim-rock  comes  in 
places  (|uite  to  the  surface,  denoting  by  its  jHesence  the  extent  of  the 
channel  laterally.  To  the  stratum  of  gnivel  lying  next  the  bed-rock 
and  occupying  the  lowest  portion  of  thesi*  Pliocene  rivers  the  term  bli(€ 
lead,  because  of  its  color,  has  been  applied  by  the  miners.  This  material, 
in  addition  to  its  color,  is  characterized  by  an  unusual  degree  of  hard- 
ness and  the  large  amount  of  gold  it  often  contains. 

In  many  localities  these  auriferous  banks  are  covered  by  deep  beds  of 
ash,  lava,  basalt,  or  other  volcanic  flows,  rendering  the  work  of  mining 
them  difficult,  or  wholly  impracticable ;  while  elsewhere  they  are  inter- 
stratified  with  heavy  layers  of  pipe-clay,  sand,  or  other  barren  matter, 
greatly  interfering  with  the  labors  of  the  miner,  and  frequently  defeat- 
ing successful  operations  altogether.  The  ground  in  this  vicinity  is, 
however,  entirely  free  from  obstructions  of  this  kind,  the  gravel,  though 
of  extraordinary  depth,  being  uniform  in  its  composition,  nowhere  ex- 
cessively hard,  and  gold-bearing  throughout.  As  is  common  in  all  of 
these  channels,  where  the  volume  of  water  passing  through  has  been 
large,  wo  find  here,  occurring  on  different  levels,  strata  of  bowlders  of 
enormous  proportions. 
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Two  methods  of  mining  have  been  extensively  employed  at  Dutch 
Flat:  hydranlic-mining,  by  which  the  entire  body  of  gravel  is  torn 
down,  and,  having  been  relieved  of  its  precious  contents,  is.  afterward 
washed  away;  and  drifting,  by  which  only  the  richer  stratum  at  the  bot- 
tom is  removed  and  manipulated,  recourse  being  had  for  the  purpose  to 
shafts  and  tunnels.  The  gravel  taken  out  by  drifting  is  afterward 
washed  in  sluices,  or,  if  extremely  hard,  is  crushed  to  a  coarse  pulp  un- 
der stamps,  the  gold  being  saved  by  amalgamation  and  the  aid  of  vari- 
008  mechanical  contrivances  adapted  to  that  end.  Along  the  lower 
portion  of  the  divide  between  the  Canon  and  Bear  Eiver  both  classes  of 
operations  have  been  largely  engaged  in ;  while  farther  up,  work  has 
been  confined  mostly  to  the'  former  process,  the  blue  lead  being  less 
&vorably  situated  here  for  drifting.  That  it  is  equally  as  rich,  however, 
as  at  points  farther  down,  has  been  fully  demonstrated  by  the  prospects 
obtained  from  several  shafts  sunk  to  the  bed  rock.  From  the  bottom  of 
the  shafts  drifts  were  run  in  various  directions,  proving  the  blue  lead 
here  to  be  deep,  well  stocked  and  widely  developed. 

One  of  the  most  extensive  gravel -raining  operations  in  the  State  is 
that  of  the  Dutch  Fiat  Blue-Gravel  Mining  Company,  a  San  Francisco 
incorporation,  owning  60  acres  of  gravel-ground,  embracing  what 
was  formerly  known  as  the  "  Taeff  ground,''  described  in  former  volumes 
of  these  reports,  and  situated  on  the  mountain-side  overlooking  Bear 
River.  Operations  were  commenced  here  on  a  large  scale  in  1872,  but 
abandoned  late  in  the  year,  owing  to  the  original  choice  of  what  the 
company  afterward  considered  an  injudicious  method  of  opening  the 
gronnd,  namely,  from  an  adjacent  canon,  instead  of  from  Bear  River 
by  means  of  a  bed-rock  tunnel  of  sufficient  depth  to  open  the  under- 
lying strata  of  blue  gravel  known  to  exist  on  the  bottom.  During  the 
present  year  the  property  has  been  examined  by  J.  M  .  Taylor,  mining 
engineer  of  San  Francisco,  who  has  made  an  elaborate  report,  from 
which  the  following  extracts  are  taken.    Mr.  Taylor  says : 

Along*  no  portion  of  the  blao  lead;  perhaps,  bus  a  better  Bbo^ving  of  gold  ever  been 
made  tban  at  this  poiut,  the  gravel  taken  out  prospecting  at  the  rate  of  $10  and  even 
as  high  as  $20  per  cnbic  yard.  It  was  found  to  be  of  the  nuusual  depth  of  30  feet, 
and,  thongh  not  inordinately  hard,  is  impacted  to^a  degree  that  will  probably  render 
the  nse  01  stamps  or  other  machinery  necessary  to  its  economical  reduction. 

The  principal  prospecting  shaft  sunk  hero  was  put  down  on  the  westerly  border  of 
the  company^s  gronnd  at  a  point  supposed  to  be  near  the  center  of  the  old  channel.  It 
was  carried  down  225  feet  to  the  bed-rock  and  drifts  pushed  north  and  south  from  its 
bottom,  crossing  the  blue  lead  at  right  angles.  A  tunnel  400  feet  in  length,  ilumed 
and  oat-fitted  with  riffles  and  under-curreuts,  was  run  from  the  caQon  intersecting  thia 
shaft  near  the  top.  This  tunnel  was  constructed  for  running  off  the  upper  stratum  of 
gravely  and  having  subserved  that  end,  is  no  longer  of  any  use. 

Under  the  hydraulic  workings  carried  on  here  during  the  past  sixteen  yeara,  a  stratum 
of  top-gravel  has  been  ^  asheuaway  from  the  entire  surface  of  this  tract  to  an  average 
depth  of  75  or  80  feet,  this  being  as  low  as  the  gravel  could  be  run  off  owing  to  the 
interposition  of  the  rim-rock  ;  nor  can  washing  operations  be  resumed  until  an  outlet 
has  been  supplied  either  by  cutting  an  open  passage  through  the  upper  edge  of  this 
rocky  barrier  or  by  the  construction  of  a  tunnel  through  it  on  a  lower  level.  As  the 
first  expedient  would  afford  only  temporary  relief,  the  plan  of  driving  a  bed-rock  tun- 
nel throogh  which  the  entire  contents  of  the  channels  can  be  run  out  has  been  adopted 
by  the  oompaoy. 

A  suitable  site  for  an  adit  of  this  kind  has  been  fixed  upon  and  the  work  of  excava- 
tioD,  with  other  preliminary  labors,  commenced.  The  spot  selected  for  the  mouth  of 
this  tnnnel  lies  on  the  Bear  River  side  of  the  ridge,  whence  the  adit  will  be  driven  in 
a  eootherly  direction  on  a  level  that  will  bring  it  under  the  center  of  the  old  channel, 
75  feet  below  its  bottom.  It  is  calculated  that  this  point  wiU  be  reached  in  running  a 
diftaoce  not  to  exceed  600  or  1,000  feet  at  the  most.  This  tunnel  Is  designed  to  be  6 
feet  wide  and  8  feet  high,  and  to  bo  run  on  a  12-inch  ^rade.  Its  mouth  will  be  150 
feet  above  the  bed  of  Bear  River,  precluding  the  possibility  of  any  troublesome  accu- 
mulation of  tailings  in  the  future  working  of  the  mine.  The  rock  to  be  penetrated  is 
supposed  to  be  oomposed  mainly  of  a  clay  slate,  solid  enough  to  stand  without  timber- 
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Soff,  and  yet  not  so  bard  as  to  greatly  retard  the  work  of  excavatioD,  which  is  to  be  ex- 
pedited by  the  services  of  a  njachiue-drill.  The  motive-power  for  driving  this  drill 
will  be  supplied  by  water  to  be  conducted  upon  a  hurdy-gurdy  wheel  at  the  month  of 
the  tunnel  through  a  pipe  connecting  with  the  company's  main.  This  pipe,  6  inches  in 
diameter,  and  1,500  feet  in  length,  has  already  been  laid  down.  Through  the  aid  of 
this  machine,  which  is  to  be  operate<l  on  the  lower  face  of  tunnel,  I  am  of  the  opinion 
that  the  latter  can  be  completed  in  the  coarse  of  seven  or  eight  months  from  the  time 
work  is  resumed  upon  it,  and  at  a  cost  not  t^)  exceed  $35  per  linear  foot.  As  a  means 
of  further  IiaNtening  this  improvement,  work  by  hand-drilling  might  at  the  same  time 
be  advanced  from  the  shaft-face  at  the  upper  end  of  the  tunnel,  as  an  opening  of  this 
kind  will  be  required  at  that  point  foi^  the  pansoije  of  the  water  and  the  gravel  when 
washing  shall  have  been  begun.  A  rock-paved  unme  without  gold-saving  appliances 
will  bo  put  down  along  the  tunnel,  the  latter  being  designed  simply  as  an  adit  for  the 
lunping  of  the  slums,  to  which  end  an  unusually  steep  grade  has  been  imparted  to  it. 

AJs  soon  as  sufiicient  space  shall  have  been  washed  off  on  the  bed-rock  to  make  room 
for  a  structure  of  the  kind,  a  cement-mill  will  be  put  up  in  the  piping-pit  for  cmshiog 
the  indurated  contents  of  the  Blue  lead,  the  probability  being  that  a  stratum  of 
bottom-gravel  from  10  to  15  feet  in  thickness  and  from  500  to  600  feet  in  breadth  will 
have  to  be  subjected  to  this  or  some  similar  mode  of  treatment  in  order  to  secure  the 
gold  it  contains.  At  the  start,  the  plan  of  crushing  this  substance  to  a  coarse  palp 
under  stamps,  without  any  attempt  at  tirst  separating  the  hard  aud  barren  from  the 
productive  material,  was  generally  practiced.  Then  the  method  of  running  it  through 
a  device  known  as  the  Cox  pan,  whereby  the  rock  and  coarser  gravel  were  separated 
from  the  gold-bearing  cement  before  being  passed  under  the  stamps,  came  into  vogue; 
and  latterly  this  machine  has  in  some  instances  been  made  to  perform  this  entire  serv- 
ice, dispensing  with  the  use  of  stamps  altogether.  As  the  amount  of  gravel  disposed  of 
can  be  greatly  increased  by  the  employment  of  this  pan,  it  may  be  expected  to  gen- 
erally supersede  the  use  of  stamps,  while  it  reduces  at  the  s.imc  time  first  cost  of  wash- 
ing fully  one-half.  The  capacity  of  the  cement-crushing  apparatus,  whatever  the  style 
of  machine  adopted,  will  be  regulated  by  the  necessities  of  the  case,  the  object  to  be 
attained  bein^i;  the  advancement  of  this  branch  of  the  work  as  rapidly  as  the  body  of 
gravel  above  is  washed  away.  The  machinery  here  will  also  be  propelled  by  a  portion 
of  the  water  supplied  to  the  mines.  A  bunded  inches  acting  under  so  great  a  pressure 
will  no  doubt  be  found  sufficient  for  the  purpose.  This  mill  will  discharge  its  tailings 
through  the  shaft  into  the  tunnel,  to  be  carried  along  with  the  hydraulic  slums  over 
the  gold-saving  appliances  below,  where  any  particles  of  the  precious  metal  left  in 
them  will  bo  arrested  and  saved. 

The  plant  connected  with  this  property  consists  of  2,450  feet  of  iron  pipe,  the  main 
trunk  :J0  and  the  throat  or  inlet  at  its  head  (50  inches  in  diameter.  This  pipe,  which 
was  laid  down  in  1872,  conducts  the  water  to  bo  used  in  washing  from  the  South  Yuba 
Canal,  upon  tlie  company's  claim.  Connecting  with  this  arc  two  smaller  pipes  for  con- 
veying the  water  to  points  where  required  for  use,  one  of  these  being  22  inches  in 
diameter  and  450  feet  long,  and  the  other  18  inches  in  diameter  and  400  feet  long. 
These  distributing-pipes  have  capacity  to  carry  2,000  inches  of  water,  which,  being  dis- 
charged tlirough  two  G'inch  giant  nozzles  under  an  average  pressure  of  450  feet,  sup- 
ply a  power  unparalleled  in  the  history  of  hydraulic  mining. 

The  npi>aratu8  put  in  place  hero  is  in  every  respect  equal  to  any  other  ever  laid  down 
in  the  State,  being  of  extra  largo  size,  built  of  the  best  material,  and  modeled  aft*r  the 
most  ai)proved  patterns  extant.  In  the  absence  of  a  bed-rock  tunnel,  these  appliances 
have  as  yet  been  operated  barely  enough  to  test  their  efficiency  and  strength,  they 
being  in  no  sense  any  the  worse  for  use.  The  cost  of  these  pipes,  including  freights  and 
the  labor  of  putting  them  down  and  the  furnishing  of  nozzles,  discharge-bjxes,  distrib- 
uters and  other  necessary  appendages,  has  amounted  to  the  sum  of  §26,000.  After  these 
costly  appurtenances  had  been  added  to  the  property,  it  wiis  found  impossible  to  get 
sufficient  grade  to  run  this  large  amount  of  water  to  advantage  without  a  deep-lying 
outlet,  wherefore  washing  operations  have  been  suspended  until  a  work  of  this  kind 
shall  have  been  constructed. 

*•  About  one-third  in  bulk  and  one-tenth  in  value  of  their  original  stock  of  gravel 
has  been  disposed  of,  while  the  balance  has  been  thoroughly  prospected  and  proven, 
the  Blue  lead,  together  with  the  great  mass  of  their  richer  ground,  remaining  untouched. 

'*  The  gravel  already  niped  away  from  the  surface  of  this  tract  yielded  at  the  rate 
of  75 cents  for  every  inch  of  water  used  during  a  run  of  ten  hours,  or,  in  other  words, 
from  30  to  40  cepts'for  every  cubic  yard  of  gravel  run  off.  The  top  dirt  here  is  notori- 
ously poorer  than  the  deeper-lying  strata,  the  increment  of  gold,  as  all  experience 
shows,  being  in  the  direct  ratio  of  depth  attained.'' 

Mr.  Taylor  makes  some  interesting  statements  of  tbe  product  of  this 
and  other  ground  in  the  vicinity,  which  are  confirmed  from  peraonal 
knowledge  by  Mr.  Skidmore. 

In  sinking  the  prospecting  shaft  mentioned,  erery  foot  of  the  earth  wis  carefully 
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mod  thoroQghly  examined  and  found,  nndcr  tbo  most  crucial  tests,  to  yield  an  average 
of  2  eenta  to  the  pan,  being  at  the  nito  of  $2  to  the  cubic  yard  from  top  to  bottom. 
lYom  the  gronp  of  claims  situate  near  the  lower  cud  of  the  ridge,  but  on  the  same 
channel,  and  about  half  a  mile  distant  from  this  compauy's  grouud,  the  Blue  lead  was 
drifted  oat  at  an  early  day,  and,  nlthough  we  have  no  specific  figures  as  to  the  amount 
of  gold  that  was  extracted  from  thum,  it  is  known  to  have  been  extremely  large.  At 
several  other  points  along  this  channel,  rangiug  from  two  to  six  miles  farther  north, 
sections  of  the  old  Blue  lead  have  been  worked  either  by  hydraulic  washing  or  by 
drifting,  and  invariably  found  to  yield  well.  On  the  Necce  and  West  claim  near  the 
town  of  Yon  Bet,  the  Blue  lead,  from  which  the  tup  gravel  had  first  been  piped'Ofif, 
tamed  out  $1,000  for  every  linear  foot  along  it,  labile  from  the  Brown  claim,  lyiug  near 
bv  and  worked  by  drifting,  $600,000  was  taken  from  an  area  on  the  bottom  of  the  old 
channel  bnt  a  little  over  400  feet  square.  At  Indiana  Hill,  four  miles  to  the  southwest, 
bat  on  the  same  channel  passing  through  Dutch  Flat,  the  contents  of  the  Blue  lead, 
crashed  under  stamps,  yields  at  the  rate  of  $7.83  to  the  cubic  yard. 

Mr.  Taylor  estimates  that  it  will  require  a  working  capital  of  $75,000 
to  properly  open  this  ground  and  provide  the  necessary  appliances.  Of 
this  SQDi,  $35,000  Is  estimated  as  the  cost  of  the  tunnel,  which  is  prob- 
ably too  low,  as  the  rock  is  extremely  hard.  Ho  further  estimates  that, 
vith  all  the  appliances  recommended,  the  company  have  a  supply  oi 
gravel  which  cannot  be  exhausted  in  less  than  twenty-five  or  thirty 
years. 

The  water-supply  at  this  point  is  assured  through  the  construction  of 
three  large  ditches,  having  an  aggregate  capacity  to  carry^  8,000  inches 
of  water.  These  capacious  hydraulic  works  pass  within  half  a  mile  of 
Dutch  Flat,  and  at  an  elevation  that  enables  the  miners  to  play  their 
pipes  under  a  head  of  450  feet,  a  pressure  that  will  hereafter  be  in- 
creased to  500.  The  proprietors  of  these  ditches  furnish  water  at  the 
low  price  ot  12J  cents  per  inch  for  a  run  of  twenty-four  hours,  and  there 
is  a  likelihood  of  the  water-rates  here  being  still  further  reduced. 

Three  miles  southeast  of  Dutch  Flat,  and  on  the  same  belt  of  aurifer- 
ODS  gravel,  is  the  mining  town  of  Gold  Run,  the  seat  of  several  of  the 
most  important  mining  operations  in  the  State.  Among  these  is  the  Ce- 
dar Ci*eek  Mining  Company,  a  London  comi)any,  owning  a  large  extent  of 
^und  on  the  channel  on  the  eastern  slope  of  Indiana  Hill,  overlooking 
the  great  caiion  of  the  North  Fork  of  the  American  River,  which  has  here 
cnt  its  way  through  the  slates  to  a  depth  of  2,000  feet,  thus  aflbrding 
am|ile  outlet  for  miles  of  gravel-deposits  in  this  district. 

This  company  started  a  bed-rock  tunnel  last  July,  to  run  from  the 
month  of  Dutch  Flat  Canon  to  the  Deep  Shaft  claim,  a  distance  of  about 
3,000  feet,  for  the  purpose  of  washing  to  the  bed-rock  all  of  the  rich 
deposit  overlying  the  ancient  channel,  under  which  it  will  pass.  This 
tunnel  is  being  run  by  hand  at  present,  but  a  Burleigh  drilling-machine 
is  now  on  the  way,  which,  when  it  arrives  and  is  set  up,  will  press  the 
work  onward  at  a  rapid  rate.  The  motive-power  for  the  drill  is  com- 
pressed air,  led  through  an  iron  pipe  into  the  tunnel.  The  machinery 
will  be  driven  by  water-power,  of  which  the  company  have  plenty  for 
this  pur[)ose  the  year  round,  the  pressure  at  this  point  being  750  feet. 
Aside  from  the  rock  in  the  face  of  the  tunnel,  four  shafts  are  to  be  sunk — 
one  of  which  is  already  down  about  140  feet — and  the  tunnel  run  from 
them,  it  being  the  intention  to  run  from  eight  faces,  so  as  to  complete 
the  tunnel  as  soon  as  possible.  The  face  of  the  main  tunnel  is  now  in 
about  200  feet,  and  it  is  expected  will  be  completed  in  1875.  This  is 
quite  an  important  enterprise,  as  all  of  the  surface-gravel  had  been 
washed  off. 

The  subject  of  the  utilization  of  the  vast  accumulations  of  hydi^aulic 
and  placer  tailings  which  exist  in  all  the  mining  regions  of  California, 
and  nowhere  in  greater  quantities  than  in  Placer  County,  has  attracted 


Ife:  ssKsxtatot  <!f  iDizien  ^viiidi:  'die*  jtas^  r9H-  tksbs.  aad  the  problem 
"whiaha  Ta^tn^  ^sian  ^  fHK^jmrnfuTy  -vnr^ffC  tIQ  «Mia  be  SD^retL  Bear 
iSmr.  Gnaeifbcviu  loid  *jbf-  izflnrxiies  ii  Lirrik:  Ttc^  T^^vrts^p  axe  filled 
1Q»  *»*«•* Ji>>r  4i!i;n^  <€  msajj  ieic  "virl  sik:^  nagrnniftguic  ^^iK»  cf  favdiaalic 

SiursL  <m:^isat^  ice  libtr  nt^  irdi*e*  la  Inc;Gii  -FjE-  JJrtrJt  Ycff  k,  Yoa  Bet, 
Clcaik  Bffvt.  Qnta^^  Bill.  Hi=cr$  HtTl  JSni'Sk^-t  WH  MXid  Gold  Ean, 
•vir^  T^K^-  rxzthx^i  vf  lUi^zrr  cTiiirrr-jfd^f«*  ±uct  ibwr  vjt  inio  the  river. 
Tld%  r^itiid  »  mji:i  iz}!*  ic?  t  20.7  <t  vn  -cacjf^  jaid.  is  s/AdiacBu  m^ny  rich 
«lius!^  <Qi  T^  Kkut  ifcfac  £ifd  it*  liraaifckit*  <ufirry:g  i«e  -v^ccked.  The  pro- 
>w:n  ferdeT+ikff^iijr  i3**sie  oej<tfct*  <€  ^*Jd  Lt*-  Itften  Tuagcracrf  by  the 
lUstT  Brr«r  £;i^  Ci^tlk  BlrfT  FiimtTT.g,  Ki^^  £2jd  Miahig  C<:<tiipainy  in 


tifMBjmsrT  hh*  »vrz±:-':'.z  fVAst  *-/«»  »cnt*  <tf  laiad-kjcated  in  Little 
Tert  Tonroicx*.  liti  zn  £:riiT*-l  3ei9d<L  2zid  Tlrifiiri  wLieh  tea2H:Lr$  of  the 
Kmt  Itatd  p»^^  Is  ^&:izm  i  ?  iLi$  1^7  ii&Te  <ilc^iat«I  tbe  ociiet  of  all 
tM*  Ta«t  affid  rif:*i  i*5T:i-?r]t-  c^ti^i^dhsjr  dc'^n;  5r:<  Be.a7  Biver.  The  com- 
fazrr  prrify^^^ec  t>  na  a  rm*e5  frr-n  iLe  yc^inii  Fc*:t  of  the  Americaa 
^B^nrtfT  to  Be^r  Btt^t.  <*^  a  crad*-  f*f  oae  ic^c*:  ii:  nrtssTy-fonr,  which  will 
Ue  '/::.  iL**  Ai3<erk:£i3a  sde  ia»  f-t%rT  fcbc»v<-  Ibe  ':»ed  i-f  ibr  river.  The  tnnnd 
» ifl»  l.i^  !•  f«wl  birfs  aifd  If?  fe^  wi<3e.  si^rviln^  rc»v'J!a  ^"a*  a  doable  s^  of 
lai^  *2c3?5it^.  airfi  h  wi!l  lie  12-'^<«  f«i  ki:<:-  Tbe  «::3ei  will  be  below 
Ca|#e  H^.-rx,  x,esiT  tb*r  line  <*f  :!«•  C-esiril  P-xiL^  il^ilzoad.  It  is  esti- 
mMied  that  tLi«  iiaisi^f-!  can  be  rxni  is  two  yt^s^i^  ^^ad  that  it  will  cost  in 
tiK  vicsDJtj  of  |»>'**.OWi. 

Mr.  Frederick  Mow.  the  engineer  of  the  Bear  Biver  Tnnnel  Flaming 
aod  Minhi^  Oc»c3pa2y,  esTiinste?^  ivom  catiyttcl  sarveys  and  measare- 
isfftt*-  *bat  therte  a?>e  uow  Icidgfd  in  aud  a]<xi|r  thai  portion  of  the  eev- 
eral  Kr?«eam«  eiEhrafTwl  w::!::^  the  ^icitai  of  iLe  <T«>iEpany's  claims  a 
rpi-<arj*i*7  of  this  gold-l-eiiir:^  ^drit  equlvcA^rUl  to  19,2S1,G44  cabic 
yanJ*.  lTi:«  ma«  of  ttateiix!!  is  ascertained  to  have  accamGiateil  to  an 
av*rnit'«?  d*^#:b  of  a*>^ct  -V«  fee:,  and  10  have  spre^»d  oai  to  a  mean  breadth 
of  -4^1  feet.  a!onsr  a  linear d;>i*jnt^  of  twenty  threie  mile^  It  covers  a 
tr>ta1  arKi  of  uearly  orje  tbonsacd  no:e5.  di<rriba:c-d  :is  follows:  In  Bear 
Ki%"r.  17.S74^^4<t  cab:-!  yards:  in  Steep  Hol.ow.  7,174.1K<^  cobic  vaids; 
in  3Ii;i:i  GreenLom  CaDoD.  14.o04.1S<i:  in  Missouri  Canon,  2,.>k>,063; 
in  Little  Greerih^^m.  3.01^.4<*»:  in  Arkansas  Ea vine,  1,740,043,  and  in 
Grt^u  Monttaia  Caiioii.  1.4^i>.212  cubio  yards. 

The  coinpair/s  careers  niiike  the  f*:»!!i>Tricg  estimate  of  the  contents 
of  the  accunjulaiiocs  of  Bear  River : 

IVrZ-' ',:?;;?  ai  xh*:  If^y^r  cz,"!  of  vv^.r  coiripaiiy's  vliixiis  on  Boar  River,  it  may  be  esti- 
mzuA  • -.at  tb*-  Hrf.i  fir*:  i„:!=-s  cf  t^I'il^s.  liit^^^c :::::::  uj^-stnaia,  triil  yield  oU  cents  to 
thfc  c-r:*.  V  yard-  jriTiij^  a  ct*::?*  j.rc^ir.cr  for  iLis  scx;.-  :i  of  ^U'4l7,4C0/aDd  that  the  re- 
TEMMiiiiZi'^  ei^iii*3e3  ii::Jt»  vs-ul  jicld  a;  :bc  rs;e  of  f <»  cents  per  cobic  yard,  making  an 
addl'.ioi.'al  fecm  cf  §!i^.2rr..424.  aad  a  grand  toiii  of  ^,7tV\^44.  to  irhieh  sbonla  be 
adder!  tLe  farther  gam  of  ^o.C^i'.'Xv  xo  rv ;irf5*it  valce  of  qnicksii ver  saved  and  product 
of  fta&d  and  ft!il|»bcrcts.  With  these  t;£iIIsp:-depoR4ts  once  thon>aghly  outfitted  and 
work  fairly  ooder  way.  it  niay  be  c&lcnlated  that  a  K-ction  of  two  miles,  beirinniug  at 
the  lower  end.  can  be  mn  off  the  tii^t  year,  and  th^^e  miles  every  year  thereafter. 
Diftpofcing  of  yoor  loateriitl  at  this  rate,  yonr  revenue:?  for  the  first  year  should  amount 
U>^],402,9Gr;,  for  the  second  year  to  |2, 104,452:  and  for  each  re.niaining  year  there- 
after to  $4,20=1,904. 

The  cotft  of  running  the  Company's  Bed-rock  Tunnel,  including  shaft  and  inclines, 
purcha^-e  of  machine-drillB,  Stc.j  should  not,  with  the  facilities  now  at  hand  for  cheap- 
enin  J5  work  of  this  kind,  exceed  $30  per  linear  foot,  or  a  total  of  $376, 200.  The  cost  of 
luriil^'-r  and  laying  down  the  fiumes  necessary  to  the  commencement  of  operations — 
that  through  the  tunnel  included — will  amount  to  about  $10  per  linear  foot,  making 
for  the  whole  say  $140,000;  while  for  the  purchase  of  material,  construction,  and  out- 
fitting tb«  j^old-fcaving  department,  an  additional  sum  of  $^,000  should  suffice,  making 
» total  prehminary  expenditure  of  $536,200. 
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GoDcemiDg  these  estimates,  I  can  only  say  that  I  believe  the  average 
contents  in  gold  of  the  accnmulated  tailings  are  greatly  overrated ;  but 
5  per  cent,  may  be  deducted,  and  still  leave  a  good  margin  of  profit  for 
the  enterprise.  Moreover,  such  a  tunnel  would  drain  Bear  River,  and 
would  be  of  incalculable  advantage  in  the  working  of  mining-ground 
above  the  mouth  of  the  tunnel,  which  it  is  now  impracticable  to  work 
for  want  of  outlet,  in  consequence  of  the  filling  up  of  the  minor  tributary 
streams. 

The  Gold  Bun  Bitch  and  Mining  Company,  of  Gold  Run,  in  this 
county,  is  engaged  in  an  important  undertaking,  having  for  its  object 
the  "bottoming''  (developing  with  a  deep  tunnel)  of  the  deep  places  of 
Gold  Run  district.  Mr.  H.  H.  Brown,  the  superintendent,  communicates 
the  following  facts : 

We  commenced  coDstractiDg  our  bed-rock  tnonel  in  September,  1872,  and  made  but 
Blow  progress  ontU  last  Angnst,  wben  we  pat  in  two  Burleigh  drills,  run  by  compressed 
lir,  and  are  now  (December,  1873)  making  3^  feet  in  twenty- four  hours  in  the  hardest 
lund  of  irocb,  nsing  XX  Hercules  powder  as  an  explosive.  The  object  of  this  tunnel  is 
tofnruiah  an  outlet  to  all  of  the  mines  in  Gold  Run  district  east  of  the  Central  Pacific 
SaUroad.  The  tunnel  to  reach  the  Blue  lead  or  channel  will  be  2,200  feet  long,  12  feet 
wide,  and  9  feet  high.  We  intend  to  pnt  in  two  5-foot  Humes.  We  shall  tap  the  Blue 
lead  70  feet  below  any  point  reached  before,  and  270  feet  below  any  point  where  wash* 
ing  has  been  done.  About  500  feet  from  the  lower  end  of  the  main  tunnel  we  are  going 
to  mn  a  branch,  diverging  to  the  left,  7  feet  wide  and  7  feet  high,  to  reach  the  cele- 
brated Indiana  Hill  claims,  which  our  company  now  owns.  This  branch  will  be  1,135 
feet  long,  and  will  tap  that  claim  ^7  I'cet  below  any  point  that  has  now  been  marked 
off.  We  expect  to  complete  the  entire  work  within  two  years,  at  a  cost  of  not  less 
than  $100,000. 

The  Pioneer  Fluining  Company,  in  Shirt-tail  Oaiiou,  has  one  of  the 
most  extensive  tailing  claims  in  the  State  of  Califotnia,  comprising 
20,000  feet  in  length  in  the  canon  from  the  falls,  up  to  the  month  of 
Befago  Canon,  and  from  thence  up  Refuge  Canon,  some  1,400  feet,  ex- 
tending from  bank  to  bank  above  high  water.    It  originally  constituted 
twelve  separate  mining-claims.    This  canon  is  the  natural  outlet  for  a 
large  area  of  country',  including  some  of  the  richest  hill-claims  in  the 
oonnty,  and  embracing  the  rich  washings  from  Yankee  Jim,  Wisconsin 
Hill,  Elizabeth  Hill,  &c.   The  gravel  in  most  of  these  claims  is  so  mixed 
with  hard  cement  that  it  cannot  be  freed,  except  by  stamps,  or  by  long 
exposnre  to  the  action  of  air  or  water,  when  it  slacks  and  liberates  the 
I  gold.   The  immense  quantities  of  tailings  which  have  come  downi  through 
these  canons  have  been  accumulated  by  the  aid  of  dams,  and  thus 
stopped  on  their  way  to  the  American  lliver.    Some  twelve  years  or 
more  have  elapsed  since  the  natural  bed  of  the  stream  has  been  seen. 
These  tailings  have  accumulated  in  Shirt-tail  Canon  to  the  depth  of 
hx)m  30  to  50  feet,  while  in  many  places  the  bottom,  which  proved  at 
other  points  so  immensely  rich  in  early  days  that  the  name  of  the  caiion 
became  famous  in  the  annals  of  California,  has  never  been  cleared  up. 
The  amount  of  water  running  through  this  caiion  at  its' lowest  stage  is 
aboot  500  inches.    In  the  winter  it  is  increased  to  a  torrent,  requiring 
a  flame  of  the  full  width  of  the  caiion  to  carry  it.    The  present  company 
is  composed  of  capitalists  of  San  Francisco,  and  has  expended  a  con- 
aderable  sum  in  putting  in  a  solid  and  substantial  flume,  capable  of  resist- 
ing the  winter  floods,  and  at  the  same  time  of  washing  through  every- 
thing that  comes  down.    At  low  water  this  stream  is  fed  from  the  ditches 
that  convey  water  to  the  above-mentioned  hill-claims.    After  use  the 
▼ater  falls  into  this  cafion.    It  is  estimated  that  the  quicksilver  which 
has  escaped  from  the  hill-washings  and  settled  in  the  caiion  is  quite 
soflicient  for  all  the  purposes  of  amalgamation  in  reworking  the  tailings. 
The  claim  is  of  such  an  extent  that  it  will  take  many  years  to  wash  the 
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tailings  through.    Eiffles,  nndercnrrents,  flames,  &c.,  of  the  latest  and 
most  improved  forms,  have  been  adopted  by  the  company,  and  no  energy 
-  will  be  spared  in  pushing  the  work  as  rapidly  as  possible.    It  is  under 
the  superintendence  of  Mr.  J.  B.  Glover. 

NEVADA  COUNTY. 

Within  the  limits  of  this  county  are  embraced  some  of  the  most  ex- 
tensively-worked hydraulic  and  gravel  claims  in  the  State,  among  which 
may  be  enumerated  the  North  Bloomfleld,  Union,  Blue  Tent,  Milton, 
and  Sweetland  Creek,  all  of  which  may  be  considered  as  representa- 
tive claims  in  this  class  of  mining. 

One  of  the  most  important  of  the  gravel-channels  at  present  known 
in  the  State  is  in  Nevada  County,  between  the  South  and  Middle  Forks 
of  the  Yuba  Biver.  Certainly  the  amount  of  gold  which  has  been  taken 
from  this  channel  during  the  past  twenty  years  will  far  exceed  that 
from  any  other  similar  deposit. 

Upon  the  high  ridge  dividing  the  two  forks  of  the  Yuba,  and  varying 
from  500  to  1,500  or  more  feet  above  the  bed  of  the  modern  streams,  a 
vast  channel  of  gravel  is  found,  which  follows  the  general  course  of  the 
ridge  from  Eureka  to  French  Corral,  a  distance  of  about  thirty  miles. 
At  a  few  points  this  channel  is  exposed  on  the  slope  of  the  rivers,  and 
at  these  points,  being  easily  approached,  it  has  been  extensively  worked, 
as  at  Snow  Point,  Moore's  Flat,  Woolsey's  Flat,  Badger  Hill,  San  Juan, 
Sweetland,  Sebastopol,  and  French  Corral,  upon  the  Middle  Yuba,  and 
at  Belief  Hill  and  Grizzly  Hill,  on  the  South  Yuba.  It  has  also  been 
largely  worked  at  various  places  upon  the  tributaries  of  the  South  and 
Middle  Yuba,  as  at  North  Bloomfield,  Kennebec  Hill,  Columbia  Hill, 
Cherokee,  Chimney  Hill,  and  other  places.  In  most  of  these  places 
mining  has  been  confined  to  the  white  or  top  gravel,  although  at  a  few 
points  the  miners  have  been  able  to  mine  to  the  bed-rock,  either  by 
virtue  of  the  nature  of  the  approach,  or  with  the  aid  of  tunnels.  As  a 
general  thing,  the  bottoai  of  these  deep  channels  can  only  be  reached  by 
long,  and  expensive  tunnels  from  the  valleys  or  canons  of  the  forks  of 
the  Yuba  or  their  tributaries ;  and  in  order  to  wash  the  gravel  away 
through  these  tunnels  water  has  to  be  brought  long  distances  in  ditches 
or  canals  at  great  expense. 

Of  the  essential  elements  in  profitable  gravel-raining — auriferous 
gravel,  abundant  water  at  reasonable  rates,  and  suflicient  fall  to  enable 
the  miner  to  get  rid  of  the  gravel,  with  facilities  for  the  construction  of 
tunnels  to  reach  the  bottom  of  the  deep  gravel  channels — the  gravel 
here  exists  in  unlimited  quantities;  water  and  facilities  for  water-storage 
exist  in  certain  localities  only;  and  there  are  comparatively  few  places 
where  the  gravel-channel  can  he  approached  by  deep  tunnels  at  reason- 
able expenditure  of  time  and  money. 

The  mining-property  of  the  North  Bloomfield  Mining  Company  con- 
sists of  some  1,585  acres  of  the  main  gravel  channel,  in  proximity  to 
North  Bloomfield,  upon  the  dniinage  of  Humbug  Creek,  a  tributary  of 
the  South  Yuba.  The  company  also  owns  one-half  of  all  the  property 
of  the  Union  Gravel-Mining  Company,  situated  on  Kuapp's  Creek,  a 
tributary  of  the  South  Yuba,  about  two  and  a  half  miles  below  North 
Bloomfield,  and  comprising  750  acres,  as  well  as  one-half  of  the  large 
and  valuable  property  of  the  Milton  Water  and  Mining  Company,  com- 
prising nearly  all  the  valuable  mining-grounds  from  French  Corral  to 
San  Juan,  and  the  Badger  Hill  claims,  situated  on  the  Middle  Yuba 
Biver.    The  company  also  possesses  valuable  water-rights  and  ditches. 
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Its  water  is  taken  from  the  headwaters  of  Canon  Greek  or  the  North 
Fork  of  the  Soath  Ynba,  as  also  from  the  head  of  the  main  fork  of  the 
Middle  Yuba.  In  addition  to  these  main  sources  of  sup[)ly,  this  com- 
pany also  owns  local  water-rights  from  various  smaller  streams. 

On  Canon  Creek,  at  Bowman's  Ranch,  the  company  has  constructed 
two  large  dams  of  a  permanent  character,  giving  a  present  depth  of 
water  of  72  feet.  It  is  intended  eventually  to  carry  these  dams  to  such  a 
height  as  to  give  a  depth  of  100  feet  in  the  reservoir.  Thijs  reservoir 
(called  the  Bowman  reservoir)  contains  at  72  feet,  its  present  depths 
above  500,0()0,000  cubic  feet  of  water,  equal  to  about  4,000,000,000 
gallons. 

From  this  reservoir  the  company  bas  constructed  a  canal,  at  an  ex- 
pense of  nearly  $500,000,  along  the  precipitous  north  side  of  Canon 
Creek  and  its  tributary,  Poorman's  Creek,  about  twenty  miles,  to  the 
town  of  Eureka,  and  thence  about  twenty-five  miles  farther,  on  the 
north  slope  of  the  Yuba,  to  a  point  on  the  company^s  ground,  on  the 
mountain  side,  1,000  feet  above  the  mines.  Here  an  expensive  receiving- 
reservoir,  called  the  Waldron  reservoir,  has  been  constructed.  At  the 
bead  of  the  Middle  Yuba  the  company  owns  another  immense  reservoir, 
called  the  Ridgewood  reservoir.  This  is  formed  of  three  very  heavy 
dams,  varying  from  60  to  115  teet  in  height.  Its  capacity  is  about  the 
same  as  that  of  the  Bowman  reservoir.  The  water  from  Bidgewood 
reservoir  is  allowed  to  pass  down  the  Middle  Yuba  five  or  six  miles  to 
Milton,  where  another  dam  is  built,  to  turn  the  water  out  of  the  river 
into  a  canal  or  ditch  now  constructing  from  Milton,  eighteen  or  twenty 
miles,  to  Eureka,  where  it  joins  the  canal  from  Bowman's  resertoir. 

When  the  canal  from  Milton  to  Eureka  is  completed  the  company  will 
have  a  constant  supply  of  water  throughout  the  year  of  above  5,000 
miner's  inches,  equal  to  100,000,000  gallons  daily. 

The  completion  of  the  Milton  ditch  will  give  the  company  some  sixty- 
five  miles  of  main  ditch  above  Waldron  reservoir,  costing  about  $10,000 
per  mile*  The  reservoirs  have  cost  some  $300,000  more ;  this  making 
the  cost  of  the  main  line  of  water-supply  to  the  Waldron  reservoir  nearly 
^1,000,000.  If  to  this  is  added  the  cost  of  local  supply  from  purchases 
of  water-rights,  ditches,  &c.,  the  total  cost  of  water-supply  will  exceed 
$1,000,000.  From  the  Waldron  reservoir  a  large  canal,  seven  miles 
loug,  has  been  constructed  to  the  Union  Eeservoir,  to  supply  the  mines 
of  the  Union  Gravel  Mining  Company,  one-half  of  which  belongs  to  the 
Bloomfield  Company ;  and  quite  recently  this,  canal  has  been  extended 
twenty  miles  farther,  to  French  Corral,  so  as  to  supply  the  mines  of  the 
Milton  Mining  and  Water  Company,  of  which  the  Bloomfield  Company 
also  owns  one-half.  These  latter  canals,  with  their  reservoirs,  when 
completed,  will  have  cost  about  $250,000;.  thus  swelling  the  total  cost 
of  water-supply  alone,  up  to  fully  $1,250,000,  and  giving  a  total  length 
of  main  canal  of  some  ninety  miles,  or,  adding  the  local  ditches,  fully 
one  hundred  miles  of  ditch,  api>ertaining  to  the  Bloomfield  and  its  asso- 
ciate companies,  following  the  main  ridge  dividing  the  south  and  middle 
Yuba  Rivers,  and  extending  from  the  snow-line  near  the  summit  of 
the  Sierras  to  the  foot-hills. 

The  mines  of  the  Bloomfield  Company  proper  consist  of  1,585  acres, 
or  about  two  and  a  half  miles  of  the  main  gravel  channel.  This  gravel 
is  from  250  to  600  feet  in  depth.  The  company  has  sunk  prospecting 
shafts  to  the  bottom  of  the  channel,  and  drifted  very  extensively  upon 
the  bottom.  These  shafts  developed  a  depth  of  140  feet  of  blue  gravel, 
from  the  bottom  upward.  The  top  or  white  gravel  varies  in  thickness, 
owiug  to  inequalities  of  surface,  from  50  to  350  feet.    The  blue  gravel 
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is  by  fkr  the  richer;  and  the  compaDy,  in  one  of  its  prospecting  shafts, 
(where  an  accurate  account  was  kepi,)  extracted  from  ^e  shafts  and 
drifts  30,000  tons  of  gravel,  rock,  sand,  &c^  out  of  which  was  taken 
$35,000  in  gold. 

The  drifts  upon  the  bed-rock  from  the  bottom  of  the  shafts  developed 
the  width  of  the  channel  to  be  about  half  a  mile.  The  company  during 
the  past  four  or  five  years  has  washed  away  large  quantities  of  the 
white  or  top  gravel,  to  a  depth  of  200  feet  from  the  surface ;  out  of  this, 
which  contains  per  ton  only  about  2  cents  in  gold  that  can  now  be 
saved,  a  ver>'  large  amount  has  been  taken.  Yet  the  immense  amount 
of  gravel  washed  away  is  bat  a  small  percentage  of  the  vast  deposit  yet 
remaining. 

To  reach  the  large  body  of  blue  gravel  which  underlies  the  white 
gravel  at  so  great  a  depth,  the  coxrpany  is  now  running  the  most  ex- 
tensive mining  tunnel  within  the  limits  of  the  State,  and,  with  the  ex- 
ception of  the  ISutro  tunnel  in  ^Nevada,  the  largest  tfinnel  west  of  the 
Bocky  Mountains.  Its  length  from  the  mouth  in  the  up-cast  shaft  in 
the  gravel  channel  is  8,000  feet,  which  will  eventually  be  extended  by 
branches  in  the  upper  ami  lower  boundaries  of  the  company's  ground, 
for  a  further  distance  of  at  least  two  miles.  It  commences  in  the  deep 
canon  of  Humbug  Creek,  a  short  distance  from  the  South  Yuba  Biver, 
and  follows  generally  the  course  of  the  caiion,  some  200  feet  below  its 
bed. 

It  is  being  run  by  means  of  eight  shafts,  numbered  from  one  to  eight, 
No.  8  being  the  upper  end  of  the  tunnel,  and  situated  in  the  mining 
ground  where  it  is  intended  to  *'open  out."  The  shafts  are  of  a  uniform 
size,  4^  by  9  feet  in  the  clear,  linetl  all  the  way  from  top  to  bottom  with 
3  by  8  inch  plank,  divided  in  the  center  by  the  same  kind  of  plank,  and 
well  secured,  making  them  all  double-sbatts,  and  separating  the  pumps 
from  the  hoisting  compartment.  They  stand  from  800  to  900  feet  apart, 
and  at  an  average  depth  of  197  feet.  Heavy  hoisting- works  of  improved 
form  are  erected  over  each  shaft,  and  boused  with  a  substantial  frame 
building,  to  protect  the  machinery. 

The  machinery  is  driven  by  hurdy-gurdy  wheels,  varying  from  18  to 
21  feet  in  diameter,  the  water  being  brought  in  iron  pipes  from  a  ditch 
runntog  across  the  company's  mine  and  connecting  with  each  shaft.  At 
No.  8  it  has  a  pressure  of  240  and  at  No.  1  of  550  feet. 

The  size  of  the  tunnel  from  the  lower  end  or  mouth  to  shaft  No.  6,  a 
distance  of  6,000  feet,  is  6J  feet  high  by  6  feet  wide ;  from  that  point  to 
shaft  No.  8,  a  distance  of  1^878  feet,  it  is  8  by  8  feet  Work  is  now  pros- 
ecuted from  the  foot  of  each  shaft  both  ways,  giving  a  total  advance  of 
from  05  to  108  feet  per  week.  This  work  is  all  done  by  contract,  each 
heading  being  a  separate  contnict,  and  the  whole  employing  from  160 
to  175  men,  who  are  making  from  $3.50  to  $6  per  day  of  eight  hours. 
Up  to  this  time  the  lower  end  or  mouth  has  also  been  nin  by  hand  and 
by  contract;  but  the  company  has  recently  put  in  the  Diamond  drill, 
which  was  used  in  the  tunnel  of  the  Union  Gnxvel  Mining  Company,  at 
Columbia  Hill,  and  is  ex[)ected  to  increase  the  rate  of  progress  to  about 
115  feet  per  week.  In  some  parts  the  tunnel  is  very  wet,  and  the  amount 
of  water  raised  by  the  pumps  at  the  various  shafts  is  about  490,000  gal- 
lons per  twenty-four  hours.  The  entire  length  of  the  tunnel  will  be 
7,874  feet,  of  which  2,800  feet  was  completed  in  October,  1873.  Work 
was  commenced  in  April,  1872,  and  is  expected  to  be  completed  in  the 
spring  of  1874,  at  which  time  the  estim.ated  total  cost  will  be  about  half 
a  million  of  dollars  for  this  work  alone.     To  be  added  to  this  is  the 
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laying  of  the  pipes  coDdacting  tbe  water  to  each  shaft,  the  erection  of 
the  machinery,  the  houses,  and  the  tracks  leading  from  them. 

The  motive-power  used  for  hoisting  and  pumping  at  these  shafts  is 
ingenious  and  economical.  At  each  shaft  are  erected  very  strong  hoisting 
and  pamping  works,  driven  by  water-power. 

The  water  is  brought  from  the  canal  of  the  company  in  a  ex)ntinuons 
line  of  heavy  iron  pipe,  which  passes  in  close  proximity  to  the  mouth  of 
each  shaft. 

This  line  of  pipe  is  two  miles  in  length,  and  has  cost,  laid  down,  about 
120,000.  At  each  shaft  a  branch  pipe  leads  to  and  terminates  in  a  flexi- 
ble nozzle,  against  what*is  known  as  a  hurdy-gurdy  water-wheel,  some 
20  feet  in  diameter  and  G  or  8  inches  face,  with  iron  projections  from  its 
periphery.  These  wheels  are  made  very  strong,  and  being  upon  the 
main  shaft,  are  caused  to  revolve  very  rapidly  by  the  jet  of  water,  under 
a  pressure  of  300  to  500  feet,  thrown  out  of  the  nozzle  against  the  iron 
projections  or  i>eriphery  of  the  wheel.  From  the  main  shaft  the  power 
is  distributed,  to  hoist  or  pump,  as  required. 

The  following  statement,  tiiken  from  the  books  of  the  North  Bloom- 
field  Gravel  Company,  will  show  the  expense  of  the  construction  of  this 
tannel  from  its  commencement  in  April,  1872,  up  to  August  31, 1873 : 

Labor $151,742  63 

Explosives 12,L>47  37 

lights    3,093  71 

Steel 2,856  92 

Timber  and  lumber 4,  712  96 

Sondries 8,119  43 

Machinery 75,607  10 

Boads,  surveys,  and  incidental  expenses 17, 194  23 

275, 574  35 

When  this  work  is  finished,  the  company  can  reach  its  deep  and 
rich  blue  gravel,  and  work  its  mines  for  from  thirty  to  forty  years.  The 
outfit  of  new  pipe  in  the  works  and  the  appliances  connected  therewith 
is  very  large,  and  has  cost  the  company  probably  $30,000  to  $40,000, 
while  the  sluices  or  wash-ways,  paved  with  stone,  which  are  very  exten- 
sive, have  cost  as  much  more. 

The  present  mining,  which  is  entirelj^  in  white  gravel,  is  carried  on 
with  nozzles  6  inches  in  diameter,  under  a  pressure  of  275  feet.  When 
their  deep  tunnel  works  are  completed,  nozzles  of  8  inches  in  diameter, 
under  500  feet  pressure^  will  be  used.  It  will  require  from  35,000,000  to 
40,000,0(K)  gallons  of  water  daily  to  supply  each  of  these  nozzles  up  to 
its  capacity.  The  force  of  men  at  work  is  now  quite  large,  and  the 
monthly  pay  roll  amounts  to  $25,000.  But  during  the  summer  mouths 
of  this  year,  (as  was  the  case  last  year,)  when  the  canals  are  under  con- 
stroction,  the  pay-roll  will  be  largely  increased. 

These  extensive  works  are  under  the  management  of  Hamilton  Smith, 
jr.,  who  acts  in  the  double  capacity  of  superintendent  and  civil  engineer 
for  the  company. 

The  works  of  the  Union  Gravel  Mining  Company  are  at  Kennebec  Ilill. 
This  company  is  composed  of  stockholders  in  the  North  Bloomlield,  above 
described,  and  owns  one  and  three-quarter  miles  on  the  same  channel ; 
also  8,000  feet  of  ground  on  Spring  Creek,  which  is  tilled  to  a  depth  of 
50  or  CO  feet  with  the  accumulated  tailings  of  sixteen  years'  washings. 
The  gravel  channel,  from  rim  to  rim,  is  about  3,0U0  feet  in  width,  with  a 


112     MINES   AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 

depth  of  from  120  to  300  feet.  Only  a  comparatively  small  portion  of 
this  grouud  has  been  worked,  although  washing  with  imperiect  appli- 
ances has  been  carried  on  here  for  many  years.  The  present  company, 
being  a  consolidation  of  a  large  number  of  original  locations,  has  oi>enra 
the  ground  with  a  bedrock  tunnel,  1,620  feet  in  length,  starting  on 
Spring  Creek,  in  the  rim-rock,  (ametamorphicslate,)  and  thence  running 
at  right  angles  to  the  course  of  the  channel.  At  1,620  feet  from  the 
mouth  of  the  tunnel,  an  inclined  shaft  was  raised  to  the  surface,  open- 
ing out  in  the  old  hydraulic  washings.  This  incline  dips  45^  and  is  220 
feet  long.  Forty-nine  feet  of  it  was  run  in  the  rim,  or  country  rock, 
when  gravel  was  struck  and  followed  to  the  slirface.  The  pitch  of  the 
bed-rock  toward  the  center  of  the  channel  was  found  to  be  25^,  th'iis  in- 
dicating the  existence  of  a  large  body  of  gravel  below  the  lowest  point 
attainable  by  means  of  this  tunnel.  This  must  eventually  be  opened  by 
a  tunnel  run  from  the  South  Tuba,  or  some  deep  intersecting  nivine, 
emptying  into  that  stream,  as  in  the  case  of  the  Korth  Bloomfiekl  Com- 
pany's ground.  However,  the  present  tunnel  will  suffice  for  ten  or 
tweive  years'  work,  and  meanwhile  a  deeper  tunnel  can  be  run,  to  tap 
the  center  and  bottom  of  the  channel.  This  tunnel,  which  was  com- 
pleted in  October,  1873,  is  6  feet  wide  in  the  clear,  and  0  feet  4  inches 
in  height;  the  incline  being  of  the  same  dimensions.  The  total  length 
of  the  tunnel  and  incline,  from  Spring  Creek  to  the  surface,  is  1,840  feet. 
The  tunnel  is  laid  with  a  substantial  flume  of  heavy  timbers,  4  feet 
wide  and  39  inches  iu  height.  Two  of  the  improved  nozzles,  called  E[y- 
draulic  Chiefs,  are  used.  The  nozzles  have  a  diameter  of  6  inches,  and 
throw,  each,  750  inches  water,  miner's  measurement,  under  a  pressure 
of  350  feet.  The  Union  Company  takes  water  from  the  North  Bloom- 
field,  in  accordance  with  an  agreement  which  is  in  the  nature  of  a  con- 
solidation, and  by  which  the  Union  surrendered  a  half-interest  iu  the 
ground  as  a  consideration  for  iiee  water  privilege.  The  tunnel  was  cut 
through  metamorphic  slate  at  an  expense  of  $58,000.  The  greater  por- 
tion was  run  by  means  of  the  diamond-drill.  The  tailings  will  pass 
into  Spring  Creek  and  thence  into  the  Middle  Yuba,  1,000  feet  lower 
than  the  bed  of  Spring  Creek.  The  tailings  already  accumulated  in 
Spring  Creek  form  a  valuable  accessory  to  the  property  of  this  company, 
in  consequence  of  the  facility  with  which  they  can  be  removed,  and  of 
the  large  amount  of  gold  they  are  known  to  contain. 

Along  the  ridge  below  the  Union  Company's  ground  are  a  number  of 
claims  not  now  Avorked,  on  account  of  the  lack  of  water  or  outlet  for 
tailings.  Five  miles  below  is  Badger  Hill,  the  property  of  the  Milton 
Mining  and  Water  Couipan5\  At  this  point,  where  the  Middle  Yuba 
has  cut  away  the  gravel  channel  and  is  some  700  or  80 J  feet  below  it, 
the  Milton  Company  owns  a  large  area  of  valuable  ground.  Mining 
has  been  carried  forward  here  for  many  years  in  top  gravel  with  ])rofita- 
ble  results.  In  the  Badger  Hill  mine,  the  blue  gravel  has  never  yet 
been  reached  for  mining  purposes,  although  it  is  known  to  be  very 
deep  and  rich.  The  company  is  now  making  arrangements  to  com- 
mence a  tunnel  to  reach  and  exploit  all  this  ground.  It  will  be  nearly 
a  mile  in  length,  and  its  execution  will  require  probably  2J  or  3  years, 
although  this  time  may  be  much  reduced  by  sinking  shafts  upon  its  line, 
or  by  working  with  proper  machinery.  It  is  the  intention  to  use  ma- 
chine-drills in  this  work,  if  the  result  of  experiments  now  being  made 
with  them  by  the  company  should  prove  satisfactory.  When  the  works 
are  complete,  this  mine  will  last  for  twenty  or  twenty-five  years,  using 
1,000  inches  of  water,  which  v/ill,  of  course,  be  drawn  Irom  the  present 
reservoirs  and  main  canals  of  Bloomfiekl  County. 
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Bdow  Badger  Hill,  on  a  line  parallel  to  the  Middle  Yaba,  the  gravel 
channel  is  lost  for  some  foar  or  five  miles,  having  been  washed  away  by 
the  stream.  It  is  again  met  at  San  Jnan.  Of  the  nnmerons  and  valaa- 
Ue  mines  at  this  place,  some  have  received  attention  in  former  reports. 
The  varioos  claims  are  all  at  work,  aod  the  monthly  yield  is  veiy  large. 

A  short  distance  below  San  Jnan  is  a  large  and  valuable  mining  claim 
called  Manzanita  Hill,  which  belongs  to  the  Milton  Company.  This 
daim,  like  all  the  others,  has  been  worked  for  many  years,  and  large 
amoauts  of  gold  have  been  taken  from  it.  It  Is  now  being  exploited 
steadily  through  the  old  works;  bnt  a  new  and  deep  tunnel,  2,000  feet 
long,  is  rapidly  approaching  completion,  which  will,  when  finished,  (some 
time  in  1874,)  enable  the  company  to  mine  out  the  entire  claim,  a  busi« 
ness  of  many  years.  Some  distance  farther  down  the  channel  is  another 
set  of  claims  or  mines  known  also  to  be  rich.  This  property  also  belongs 
to  the  Milton  Company,  and  is  now  worked  through  a  deep  tunnel 
nearly  4,000  feet  long,  recently  completed,  which  has  been  some  five 
years  in  progress.  It  was  recently  bought  by  the  Milton  Company  at  a 
cost  of  $100,000,  and  will  serve  that  company  for  many  years.  It  is 
believed,  however,  that  another  and  deeper  tunnel  will  eventually  have 
to  be  constructed  to  permit  all  the  ground  to  be  worked  out. 

From  the  Bed  Bock  tunnel  to  French  Corral  the  Milton  Company  also 
owns  large  and  valuable  tracts  of  the  channel ;  and  at  and  near  French 
Corral,  which  is  the  lower  end  of  the  gravel  channel  between  the  two 
Yabas,  the  company  has  extensive  mines.  These  well-known  mines 
were  among  the  earliest  hydraulic  workings  in  this  State ;  and  although 
th^  have  l^en  worked  steadily  when  water  could  be  obtained,  and  mil- 
lions have  been  taken  from  them,  they  are  still  so  extensive  and  rich 
that  the  Milton  Company  is  constructing  a  new  and  deep  tunnel  half  a 
mile  or  more  in  length,  to  be  opened  by  an  upcast-shaft  or  incline,  which, 
when  completed,  will  enable  them  to  mine  out  the  entire  ground  in  fif- 
teen or  twenty  years  of  steady  work.  The  company  is  now  mining 
steadily  throngh  the  old  workings  with  excellent  results,  and  also  run- 
ning two  large  stamp-mills.  The  To  wermost  8  or  10  feet  of  gravel,  nearest 
the  bed-rock  of  the  channel,  is  so  rich  in  gold,  mixed  with  cement,  that 
it  pays  well  to  run  it  all  through  these  mills.  All  of  these  mines  are 
supplied  with  water  from  the  Bloomfield  Company's  reservoirs  and 
canals. 

A  brief  recapitulation  of  the  approximate  total  cash  cost  of  the  prop- 
erty of  these  three  companies,  together  with  the  estimated  amoc^nt  yet 
required  to  complete  the  works  in  progress,  will  give  some  notion  of  the 
extent  of  hydraulic  operations  carried  on  in  Nevada  County  by  what  is 
practically  a  single  combination  of  capitalists. 

1st.  The  North  Bloomfield  Gravel  Mining  Company : 

Cash  cost  to  date. $  1 ,  500, 000 

Beqnired  to  complete  works 500, 000 

2d.  Union  Gravel  Mining  Company : 

Cash  cost  to  date 300, 000 

dd.  Milton  Mining  and  Water  Company : 

Cash  cost  to  date 1, 600, 000 

Amount  required  to  complete  works 300, 000 

Total,  (exclusive  of  interest) 4, 100, 000 

If  to  this  sum  we  add  interest  at  10  per  cent,  per  annum  upon  amount 
invested  from  date  of  expenditure  until  the  works  are  completed,  the 
'        8m 
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total  cost  will  eventaally  reach  the  sum  of  $6,000,000^  which  will  repie 
sent  the  amoant  of  investmeut  by  these  companies  m  two  years  trow 
now,  by  which  time,  it  is  expected,  the  system  of  works  will  be  complete 
This  large  InvestmeDt  will  constitute  the  ownership  eventually,  by  om 
consolidated  company,  of  the  following  property :  One  hundred  miles  ol 
canal,  with  two  vast  reservoirs  at  water-sources,  and  some  five  or  six 
receiving  and  distributing  reservoirs;  six  miles  in  length  .of  the  greal 
main  gravel  ohannel ;  five  miles  of  deep  tunnels,  together  with  several 
miles  of  iron  pipe  and  sluices,  under-currents,  &c.,  and  large  quantitifii 
of  mining  tools,  with  at  least  two  large  mills.  It  has  taken  the  Bloom* 
field  company  eight  years  to  bring  its  works  to  their  present  condition, 
and  it  will  be  at  least  two  years  more  before  the  system  is  entirely  com' 
plete. 

In  the  vicinity  of  North  San  Juan  is  the  extensive  property  of  tiK 
American  Mining  Company,  described  at  length  in  my  report  for  1870 
(rendered  March,  1871,)  pages  74-76.  This  has  been  one  of  the  moel 
successful  operations  of  this  class  of  mining  in  the  State.  A  recent 
number  of  the  Nevada  Transcript  says  of  th^  claim : 

These  claims  were  opened  in  1853,  and,  althongh  constantly  worked,  thev  have  h^ 
creased  iu  value  ever  since,  additions  having  been  made  by  the  pnrohase  of  other  claimi 
at  a  cost  varving  from  ten  thouMand  to  a  hundred  and  fifty  tboosand  dollars.  Hm 
main  channel  extends  a  mile  to  the  front  of  their  present  works.  The  company  employi 
abont  fifty  men  the  year  ronnd.  Water  is  low  now,  and  they  are  running  only  fivi 
nozzles  of  the  largest  kind,  carrying  over  12,000  inches  of  water.  Theee  vort:8  fumial 
an  example  of  what  industry,  good  judgment,  and  skill  {^  accomplish  in  bringing  ti 
light  the  vast  treasure  concealed  in  these  mountains.  The  present  site  of  theai 
claims  is  an  extensive  artificial  caQon  glittering  with  bowlders,  wnere  once  stood  a  higl 
hill  crowned  with  primeval  forests  of  oak  and  pine.  Under  this  hill  have  been  blastec 
out  of  solid  rock  tunnels  thousands  of  feet  in  length,  through  which  the  monntain 
loosened  by  powder  and  pick,  and  by  means  of  hydraulic  pressure,  has  been  sent  rolUo| 
and  foani>ng  into  the  deep  gorge  of  the  Yuba  below.  Into  these  sluices  are  swept,  in 
discriminately,  rocks,  sand,  ana  pay-dirt,  but  the  under-currents,  an  ingeniously  con 
trivod  saving  apparatus,  placed  iu  these  sluices  and  at  the  month  of  the  tnnuels,  allo^ 
nothing  of  value  to  escape.  This  company  owns  good  ^pronnds,  but  there  is  anothei 
secret  of  success  which  no  one  visiting  the  mine  can  fail  to  notice — each  one  of  th< 
shareholders  is  a  working-man. 

The  Sweetland  Greek  Mining  Company  of  London  possesses  one  o: 
the  most  extensive  and  valuable  hydraulic  claims  iu  California. 

The  annual  report  of  the  superintendent  of  the  company  indicates 
that  from  recent  surveys  the  rich  channel  of  ground  will  last  at  leasi 
double  the  time  anticipated.  After  a  run  of  52  days  a  clean  np  o 
$25,000  wa^  made,  of  which  $14,000  was  net  profit,  a  satisfactory  resold 
for  the  first  run  of  the  season.  During  the  year  the  new  tunnel  wai 
run  3o5  feet,  and  a  shaft  75  feet  deep  raised  to  the  surface.  The  tuune 
sluices  have  been  extended  664  feet,  making  the  whole  length  of  tunne 
sluices  at  2,724  feet,  and  280  feet  of  outside  extension  added  to  thii 
makes  the  whole  length  of  sluices  2,604  feet.  The  aggregate  cost  o; 
tunnel,  two  shafts,  sluices,  &c.,  has  been  $32,709.  During  the  year  thi 
creek  returned  gross  $16,262,  at  a  total  cost  of  $8,200 ;  net  profit^  $8,062 
That  portion  of  the  creek  above  the  slip  tunnel,  of  about  1,600  feet  ii 
length,  has  been  a  receptacle  for  tailings  for  ten  or  fifteen  years.  The 
basin  is  formed  by  a  rock  barrier  or  shoal  of  800  feet  length  in  the  bee 
of  the  creek.  This  bar  at  its  upper  end  coincides  with  the  slip.  This  ob 
struction  was  partially  remedied  by  the  slip-tunnel,  and  the  tailings 
above  materially  lowered,  and  the  grade  from  the  new  tunnel-sluia 
much  improved,  but  still  found  insufficient  for  the  heavier  dihris.  Ii 
order  to  remedy  finally  this  defect  of  outlet  to  the  new  tunnel,  and  t( 
form  a  casement  or  conduit  for  the  economical  working  of  the  tailing! 
above,  (an  opportunity  oflfering  during  the  absence  of  water  for  th< 
last  four  months  of  the  year,)  they  have  driven  a  cut  of  800  fee 
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length  by  7  feet  deep  and  5  feet  in  width.  The  cost  of  snch  cnt,  confined 
to  giant-powder  and  labor,  was  $5,500,  the  whole  of  which  cost  was 
taken  from  the  creek  during  the  construction  of  the  cut,  and  most  of 
the  amoont  from  the  immediate  track  of  cut.  The  cut  will  have  yet  to 
be  extended  as  the  creek  is  worked,  but  with  lessening  depth  and  cost 
as  the  creek  deepens  above  the  bar.  The  outlet  from  the  new  tunnel 
is  now  ample  and  works  admirably,  the  rough  bottom  and  sides  of  the 
eat  forming  a  disintegrator  for  liberating  and  brightening  the  gold 
before  it  comes  in  contact  with  the  mercury  in  the  sluices  and  under- 
Goneiits  below. 

The  Blue  Tent  Consolidated  Hydraulic  Mining  Company  of  Nevada 
Connty  is  an  English  corporation,  owning  500  acres  of  mining-ground, 
with  an  average  depth,  from  surface  to  bed-rock,  of  450  feet.  The  out- 
let for  the  tailings  is  the  South  Yuba  River,  which  gives  them  a  fall  of 
600  feet  below  bed-rock,  thus  affording  ample  fall,  which  is  of  the  great- 
eat  importance  to  the  successful  working  of  hydraulic  mines.  This 
company  is  now  engaged  in-  prosecuting  two  important  and  expensive 
enterprises  for  the  better  development  of  its  claims,  and  also  in  supply- 
ing them  with  free  water.  One  of  these  is  a  bedrock  tunnel,  running 
into  the  hill,  which,  when  completed,  will  be  400  feet  long.  The  tunnel 
is  6  by  7  feet,  and  120  feet  remains  to  be  run,  which  it  is  expected  will 
take  till  February  1st.  As  soon  as  completed  a  shaft  will  be  raised  to 
the  siirface,  and  the  ground  worked  through  the  tunnel.  The  other 
prqject  consists  in  the  construction  of -a  ditch  to  the  claims  of  the  com- 
pany, from  a  point  about  half  a  mile  above  Culbertson's  bridge,  in  a 
narrow  gorge  on  the  South  Yuba  River,  where  it  has  located  a  water- 
light  A  substantial  dam  has  been  built  with  heavy  logs  20  inches 
iqnare,  bolted  to  the  bed-rock  with  2-inch  iron  bolts,  and  filled  in  above 
with  large  bowlders,  timbers,  &c.  The  dam  is  31^  feet  long  and  3  feet 
high.  A  bed-rock  channel  is  being  now  blasted  throug^h  Kocky  Bar, 
fhrongh  which  the  water  will  flow  from  the  dam.  A  flume  commeu(;es 
At  the  end  of  Bocky  Bar,  which  will  be  4  by  G  feet,  and  about  four  miles 
long.  From  the  lower  end  of  the  flume  to  Blue  Tent,  a  distance  of  twenty- 
three  and  a  half  miles,  the  water  will  run  in  a  ditch,  with  the  exception  of 
a  few  short  places  that  require  fluming.  Two  tunnels  will  have  to  be  run, 
one  of  1,000  feet  in  length,  and  the  other  300.  The  ditch  will  have  a  capa- 
city of  5,000  inches  of  water— miner's  measure— and  will  have  a  fall  of 
11.20  feet  to  the  mile.  The  total  distance  of  the  ditch  from  the  dam  to  the 
onnpany's  claims  at  Blue  Tent  will  be  twenty-seven  and  a  half  miles. 
The  estimated  cost  of  the  work,  when  completed,  will  be  $100,000.  The 
gronnd  owned  by  this  company  embraces  the  claims  formerly  known  as 
tbe  Darst,  Smith  &  Cooper,  Enterprise,  Empire,  Bond  &  Kilbam,  Go- 
pher, Sonth  Yuba,  Blue  Lead,  and  other  smaller  claims,  embracing  all 
the  principal  mining-groiyid  in  Blue  Tent  district,  except  the  Central  and 
Bailor  Flat  property.  From  the  records  of  these  companies  it  appears 
that  the  ground  now  embraced  in  the  property  of  the  Bine  Tent  Com- 
pany haa  yielded  $770,000.  Mr.  H.  S.  Bradley,  United  States  deputy 
mineral  surveyor,  measured  the  ground  and  ascertained  that  5,101,150 
cnbic  yards  had  been  washed  from  it. 

Professor  Silliman,  in  his  report  to  the  present  owners,  estimates  that 
the  $770,000  worth  of  gold  obtained  from  the  several  claims  was  derived 
firom  washing  down.  6,101,150  cubic  yards  of  gravel,  much  the  larger 
part  of  which  was  top  gravel,  from  300  to  350  feet  above  bed  rock.  He 
B^ya  farther : 

The  ertimated  valae  of  such  gravel  is  placed  at  10  cents  per  cubic  yard.    The  geu- 
'"  svmge  by  actual  meaaorement  givea  15  ceutsper  cubic  yard.    The  data  necessary 
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to  ca1<*n1ate  the  probable  time  which  the  mans  of  gravel  in  this  property  will  last,  if 
worked  at  a  certain  rate,  were  arriTed  at  thus :  5,101,150  cnbic  yards  worked,  divided  by 
2^,  equals  2,180,207  cable  yards,  the  qaantity  for  one  year's  dividends  on  the  company^ 
basis;  therefore,  4l5,866,3r)9  cobic  yards  of  re8er\'es,  divided  by  the  above  quantity, 
for  one  3'ear,  will  give  one  hnodrpd  and  ninety  years  as  the  length  of  time  which  these 
reserves  will  last,  if  the  rate  of  consumption  estimated  is  mainlined.  Bat  it  will  be 
remembered  that  as  the  washings  approach  the  bed-rock  the  gold  product  increases, 
and  the  rate  of  washing  becomes  slower,  because  the  lower  gravel  is  harder,  so  that 
the  actual  tiuic  required  to  wash  off  the  whole  mass  of  gravel  will  probably  exceed  by 
several  years  the  period  now  calculated. 

Mr.  G.  D.  McLean,  superintendent  of  the  Sweetland  Creek,  states  that  the  gold- 
bearing  gravel  attaius  a  maximum  thickness  of  1,000  feet.  The  490  acres  compnsing 
the  area  are  almost  entirely  overlaid  with  alluvium,  but  in  order  to  compensate  for  the 
exhausted  pit«,  and  any  ]K>int8  where  the  survey  may  overlap  the  rim-rock,  we  will 
]es8eu  the  area  to  400  acres,  as  a  basis  of  calculation,  and  the  average  depth  to  225  feet. 
In  400  acres  of  gravel,  225  feet  deep,  there  are  145,200,000  cubic  yards,  including  aU 
of  the  richer  nnder-strata  estimated  at  only  15  cents  per  cubic  yard,  which,  at  the  aver- 
age obtained  from  the  5,158,150  cubic  yards  exhausted,  gives  $21,780,000  gross  as  the 
returnable  contents  of  the  property.  Suppose  three  monitors,  under  a  pressure  of  300 
feet,  to  discharge  each  1,000  inches  of  water,  and  to  wash  jointly  9,000  cubic  yards  per 
day  of  twenty-four  hours,  and  to  operate  continuously  fur  ten  months,  over  nfty-three 
years  would  be  required  to  exhaust  the  property,  whereas  if  the  additional  depth  of 
th\  p]a<  er  was  estimated  at  10  cents  per  cubic  yard,  the  amonnt  returnable  would  be 
over  $33,000,000,  aud  ninety-four  years  or  more  would  be  required  for  the  displace- 
ment. The  expense  nsually  attending  hydraulic  operations  is  from  one-foorth  to  on^ 
third  of  the  gross  returns — the  water  belonging  to  the  mine. 

In  the  country  between  Greenhorn  Creek  aud  Bear  Eiver  the  follow- 
ing* companies  have  been  actively  at  work:  Jacobs  &  Sargent,  at  Quaker 
Hill;  Bose  &  Dnrvea,  at  Buckeye  Hill  and  Chalk  Bluff;  the  Birdseye 
Company,  at  You  Bet,  and  the  Little  York.  They  run  from  four  to  six 
streams  and  consume  about  2,000  inches  of  water,  each  under  a  pressure 
ranging  from  150  to  250  feet  each.  They  usually  make  two  weeks'  rnn, 
clearing  up  from  $1,200  to  $2,000  to  each  pipe,  with  the  exception  of  the 
Little  York  Company,  which  owns  three  ditches  having  capacity  to  carry 
1,000  inches  each.  These  parties  obtain  nearly  all  their  water  from  the 
South  Yuba  Company,  which  owns  the  most  extensive  system  of  canals 
and  the  best  water  franchise  in  the  State.  Water  is  sold  at  the  low 
price  of  12.}  cents  per  inch  for  twenty-four  hours.  Of  the  ten  or  a  dozen 
cement-mills  operating  about  here  a  few  years  ago  not  more  than  two 
or  three  are  now  running;  the  manner  in  which  the  cemented  gravel  is 
now  broken  up  with  powder  and  the  powerful  streams  brought  to  play 
upon  it,  aided  by  the  present  more  eflicient  system  of  undercurrents 
and  dumps,  enabling  the  miner  to  extract  the  gold  from  this  material 
pretty  etlectually  without  recourse  to  crushing,  which,  besides  being  ex- 
pensive, was  a  very  slow  and  tedious  method  for  disposing  of  it. 

Dr.  Henry  Degroot,  in  his  correspondence  to  the  Mining  and  Scientific 
Press,  of  San  Francisco,  says  of  this  region : 

As  regards  hydraulic  gravel,  there  is  enough  along  the  ridges  formed  hy  Bear  RiTer, 
Steep  Hollow,  Greenhoru  and  their  branches  to  proii^hly  employ  the  water  flowing 
through  half  the  ditches  in  the  State.  There  are  hfte  thousands  of  acres  of  deep 
gold-hearing  hanks,  some  of  them  just  sufficiently  prospected  to  demonstrate  their 
value,  with  here  aud  there  a  small  patch  washed  olf  or  being  actively  worked,  the 
greater  portion  remaining  wholly  untouched.  Under  these  ridges  run  in  every  direc- 
tion sections  of  the  old  buried  rivers,  carrying  in  the  lowest  part  of  their  channels  the 
characteristic  blue  gravel. 

The  idea  of  there  being  but  one  dead  river  creating  a  single  blue  lead,  is,  of  conrse, 
now  exploded ;  experience  having  sliown  that  these  ancient  channels  are  very  numer- 
ous in  this  region  of  country,  and  that  each  one  has  created  its  own  **  blue  leaui  " — this 
being  the  color  of  the  gravel  wherever  it  lay  sufficiently  low  to  be  protects  fh>m  the 
influences  of  the  air  and  the  atmospheric  water,  which,  by  decomposing  the  iron  pyrites 
present,  have  tinged  the  upper  strata  gravel  with  a  rusty  hue.  Doubtless  there  was 
one  main  river  that,  with  many  meanderings,  flowing  generally  north  and  south, 
passed  in  this  vicinity  through  Quaker  Hill,  Red  Dog,  under  Chalk  Bluff,  having  here 
made  a  sharp  curve  to  the  east,  after  which,  doubling  on  itself,  it  swept  round  to  the 
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toatliwest,  and  passiDs;  Ton  Bet,  bore  off  to  the  sonthrast  through  Little  York  till  it 
reached  Datch  Flat,  where,  making  another  deflection  to  the  southwest,  it  held  on  in 
that  direction  through  Gold  Run,  Low  Hill,  and  Forest  Hill  to  Todd's  Valley,  where  it 
dinappears,  having  been  swept  away  by  the  Middle  Fork  of  the  American  River.  This 
central  trunk  had  many  branches,  vestiges  of  which  are  found  coming  in  on  the  east 
at  Berrington  Hill,  Monnt  Oro,  Buckeye  Hill,  Chalk  Bluff,  Little  York,  and  under  or 
along  all  the  other  ridges  between  Bear  River,  Steep  Hollow,  Greenhorn  and  their 
^batariea,  enriching  the  diggings  at  Elmore,  Liberty,  Lowell,  and  Remington  Hills, 
and  also  at  Stranahan's,  the  Cascades,  Red  Diamond,  and  many  other  old  camps  along 
theae  several  divides. 

For  the  following  inforiDation  concerning  the  Liberty  Hill  placer  mine, 
I  am  indebted  to  Mr.  A.  J.  Doolittle,  one  of  the  owners :  This  claim  was 
purchased  by  its  present  proprietors  about  two  years  ago.  They  are 
now  developing  it,  their  aggregate  expenditure  hitherto  having  been 
$76,000.  It  comprises  240  acres.  The  gravel  is  40  to  100  feet  deep, 
cemented  at  bottom  and  hard  to  work,  but  profitable.  A  bed-rock  tun- 
nel 1,600  feet  long  is  contemplated.  They  have  now  a  ditch  nine  miles 
to  Bear  River,  carrying  800  to  1,600  inches ;  a  reservoir  at  the  head  and 
a  dam  in  the  South  Yuba,  to  which  it  is  intended  to  extend  the  ditch — 
a  distance  of  five  miles.  At  Liberty  Hill  they  have  two  reservoirs ;  one 
covering  6.53  acres,  (capacity,  1,180  inches  for  ten  hours,  through  3,000 
feet  of  15-inch  pipe,  under  270  feet  pressure,)  and  the  other  covering  two 
acres  and  supplying  2,000  feet  of  11-inch  pipe,  under  a  head  of  150  feet. 
Ihey  also  have  some  other  small  ditches. 

The  Little  York  Gold-Washing  and  Water  Company  adjoins  the  fore- 
going. It  is  an  English  concern.  Its  ditches  are  three  in  number  and 
extend  to  Little  York.  Northward  from  this  point  to  Lowell  Hill,  there 
is  a  large  area  of  gravel,  covered  with  lava  and  volcanic  cement.  At 
Lowcdl  Hill  are  the  Swamp  Angel  and  other  valuable  and  extensive 
driftingdaims.  At  Eemington  Hill,  Democrat  Hill,  Excelsior  Hill, 
and  Bald  Eagle  there  are  drifting-claims,  and  hydraulic  workings  when 
this  system  is  not  prevented  by  overlying  cemented  lava.  The  whole 
ridge  is  the  best  supplied  with  water  in  the  county.  The  aggregate 
capacity  of  the  Yuba,  Little  York,  and  Liberty  Hill  ditches  is  about 
3,500  inches,  which  is  doubled  for  the  ten-hour  shift  by  means  of  rcvser- 
voirs.  Water  costs.  10  cents  per  inch  for  ten  hours.  The  season  varies 
from  four  to  eight  months.    Miners'  wages,  83  per  day. 

The  condition  of  qiiartz-miuing  in  the  vicinity  of  Grass  Valley  and 
Kevada  City  seems  to  have  been  one  of  unusual  prosx)erity  during  the 
year  1873.  The  leading  mines  of  Grass  Valley  have  kept  up  their  gold- 
product,  as  will  bo  seen  by  reference  to  the  interesting  reports  of  the 
Eoreka  and  Idaho,  while  in  Xevada  district  important  improvement  is 
shown  in  the  Providence,  Nevada,  Murchie,  and  other  mines.  An  ex- 
hibit of  the  condition  of  the  leading  mines  of  these  districts  is  shown  by 
the  carefully-prepared  returns  ot  Mr.  F.  J.  Beckett,  of  Grass  Valley. 
The  Grass  Valley  Union  vf  December  23  gives  a  review  of  the  present 
condition  of  mines  in  jLhat  district,  which  I  have  condensed  as  follows : 

The  prospectiDg  busiuess  is  retarded  by  the  fact  that  a  large  number  of  the  Icrlges 
here  ate  located  and  are  held  by  owDors  ^bo  are  waitiug  ibr  Bomething  to  turn  up. 
Xo  mao  wants  to  work  and  And  gold  on  another  roan's  ledge.  After  the  lOtb  of  next 
Jnne  these  locations  will  have  to  be  worked,  or  they  will  be  liable  to  a  relocation. 
There  are  many  claims  in  this  district  which  ought  to  bo  worked  or  jumped,  and  they 
must  be  after  th<^  date  we  have  named. 

The  uAdergroand  condition  of  the  Idaho  mine  remains  unchanged,  a  large  ledge  of 
rich  pay-ore  constantly- presenting  itself  to  the  miners. 

'  The  Earekakept  15  stamps  niuning  during  the  month,  and  with  them,  in  four  weeks, 
or  twenty-fonr  aays,  took  out  about  $25,000.  There  are  no  changes  in  the  lower  por- 
tioDA  of  the  minc^ 

The  nm  of  the  Empire  for  the  month  of  November  gave  about  $14^000;  which  is  not 
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as  large  as  the  vield  for  the  month  preyiooB.    Still,  thia  $14,000  yield  g^ves  a  good 
pro6t.    The  unaergroand  appearances  have  improved  considerably  of  late. 

The  shaft  of  the  Magenta  is  now  down  206  feet.  The  west  drifb  is  in  250  and  tha 
east  drift  70  feet.  All  the  openings  are  in  good  ore  with  a  well-defined  ledji^  In  « 
few  days  a  second  level  will  be  started,  arrangements  for  which  are  now  being  made 
in  the  shaft.  Ground  was  first  broken  at  the  Magenta  on  the  23d  of  last  Aogost.  The 
Orleans  Mill  is  now  crushing  Magenta  ore.  At  New  York  Hill  work  has  gone  on 
steadily.  The  main  tnnnel  has  been  run  about  150  feet,  and  there  are  indications  of 
approaching  the  ledge.  The  ore  taken  from  the  old  tunnel  is  being  hauled  to  the  mill 
for  crushing.  Work  is  being  pushed  in  the  upper  tunnel  and  a  large  amount  of  flrrt- 
class  ore  is  oeing  taken  out.  Free  gold  appears  plenty  in  the  rock,  whieh  is  also  rich 
in  sulphurets.  The  ore  costs  $2  per  load  to  take  it  out,  and  the  hauling  and  crushing 
$4.  Even  low-grade  ore  will  yield  a  profit  at  that  rate.  The  fact  of  no  machinery 
being  needed  for  working  the  mine  lessens  the  expense  of  working  very  materi4BJly. 

The  Ben  Franklin  is  again  being  worked.  Great  profits  were  made  years  aeo  out 
of  this  mine,  and  there  is  no  reason  to  suppose  that  the  pa^-ore  is  exhausted.  A  tun- 
nel is  being  run  in  on  the  ledge,  and  is  now  in  a  distance  of^l75  feet. 

The  North  Star  continues  work  in  the  new  shaft  It  yielded  about  $14,000  last 
month,  all  from  the  new  works.    The  old  mine  shows  no  improvement. 

The  Slate  Ledge,  better  known  as  Penin's,  is  opening  tne  fifth  level,  the  ledge  on 
which  the  posts  set  more  than  pay. for  the  opening  of  the  level.  To  show  the  quality 
of  the  rock  we  mention  that  a  quantity  of  rock  which  cost  $900  to  mine  and  mul  paid 
about  $5,00D  in  gold. 

On  the  Greouhorn  the  depth  of  the  shaft  is  41M>  feet  On  the  4e0-foot  level,  drifU 
have  been  run  north  and  south.  The  ledge  in  the  drifts  is  2^  or  3  feet  thick.  Tneio^ 
is  now  being  crusbod  to  test  its  value. 

The  Pittsburgh  mine  [this  is  not  the  Pittsburgh  of  Nevada  City,  an  extensive  mine, 
described  at  length  iu  foniitr  rei>orts. — R.  W.  B.]  is  located  near  Deadman's  Flat, some 
four  or  five  miles  southwest  of  Gniss  Valley.  It  is  about  a  half  mile  north  of  the  Seven- 
Thirty  mine.  The  bliuf  t  is  dow  n  63  feet,  and  the  last  ii5  or  30  feet  of  the  shaft  is  through 
very  tine  ore.  This  mine  bas  sent  to  the  mill  and  crushed  49  tons  of  ore,  that  yielded 
about  $50  per  ton,  or  $2,400.  None  of  the  owners  have  had  to  pay  a  cent  for  working 
the  mine,  and  bave  divided  iMitwcen  $200  and  $300  of  profits  between  them.  The  ledge 
is  between  2^  and  3  feet  iu  thickuctis. 

Tbe  Kentucky  five-stamp  mill  started  on  Monday  last  to  crush  the  rich  ore  of  the 
Kentucky  mine.  The  lowest  depth  of  tbe  mine  is  235  feet,  and  drifts  have  been  run 
eaet  and  west  a  diBtanco  of  about  5U  feet  each.  No  stoping  has  yet  been  done.  About 
300  tons  of  ore  are  ou  the  dumi>-pilu  waiting  to  be  crushed.  This  was  taken  out  of 
the  shafts  and  drifts. 

The  Massachusetts  Hill,  Rocky  Bar,  Scadden's  Flat,  Stockbridce  and  other  mines  in 
tbo  Massachusetts  Hill  nei<;bborboGd,  are  still  idle,  as  are  also  the  Wisconsin,  Harterey, 
Allisou  Ranch,  Cambridge,  Howard  Hill,  East  Eureka,  and  other  mines. 

The  Nevada  City  Transcript  has  an  cxteudcd  Dotico  of  the  Gold  Tun- 
nel iiiiue  aud  mill,  ou  Deer  Creek. 

An  incline  500  feet  has  been  sunk,  from  which  a  tunnel  800  feet  has  been  driven  on 
tbe  ledge.  A  drain-tunnel  extends  from  the  creek  to  tbo  incline,  which  is  GOO  feet 
long,  and  connects  with  the  shaft  245  feet  from  the  bottom.  The  air  had  become  so 
close  in  the  mine  that,  notwithstanding  nearly  2,000  feet  of  air-pii)e  traverse  the  drifts 
and  tunnels  in  every  direction,  it  has  become  necessary  to  construct  an  air-chute  from 
the  lower  cud  to  connect  with  the  end  of  the  drain-tunnel,  which  is  245  feet  above  the 
bottom.  This  work  has  been  in  progress  several  months,  and  the  rock  being  excess- 
ively hard,  the  hea<lway  made  has  been  slow.  The  mill  is  situated  about  (^  feet  be- 
low  the  hoisting-works,  and  the  rock  from  the  dump-pile  is  sent  down  to  the  battery 
by  means  of  a  long  trough  or  chute,  reaching  from  the  hoisting-works  to  tbe  mill,  at 
an  angle  of  about  45  degrees.  The  mill  m  arranged  for  twenty  stamps,  but  at  present 
ten  only  are  pnt  up.  Two  hunilred  yards  above  tbo  mill,  a  dam  is  in  course  of  com- 
pletion across  Deer  Creek,  it  is  80  feet  long,  12  wide,  and  from  the  lowest  part  of  the 
creek  is  15  feet  high.  It  is  built  of  heavy  logs,  spiked  together,  the  cribs  being 
filled  with  rocks  aud  gravel.  The  creek  being  fiat  at  this  point,  the  water  will  be 
backed  up  a  long  distance.  A  flume  connects  with  the  top  of  the  dam  which  conveys 
the  water  to  the  huge  wheel  at  the  milL 

Tbe  Providence  mine,  situated  on  Deer  Creek,  about  a  mil6  from 
town,  is  becoming  celebrated,  not  only  for  the  immense  size  of  the  ledge, 
but  also  the  richness  of  the  rock.  The  Providence  was  purchased  iiboat 
two  years  ago  by  several  private  parties  for  the  sum  of  $60,000,  and 
$48,000  more  was  expended  iu  sinking  new  levels,  developing  the  mine, 
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pnrchaeing  new  machinery,  &C.9  making  a  total  of  $108,000«  before  the 
rock  began  to  pay.  Within  the  past  few  months  the  mine  has  increased 
in  valne,  owing  to  the  richness  of  the  qnartz  and  the  mammoth  size  of 
the  ledge,  which  is  reported  to  be  40  feet  thick. 

The  Wyoming  mine,  near  Nevada  City,  was  located  ia  1851.  Since  act- 
ive operations  werecommenced  in  the  mine  it  has  at  various  times  yielded 
a  good  deal  of  ore  to  its  owners.  An  incline  has  been  sank  a  distance  of 
60  feet  on  a  fine  ledge  of  gold-bearing  quartz,  which  averages  two  feet 
in  width.  Last  October  the  property  was  increased  by  the  purchase  of 
the  Ural  or  Sichards  mine,  which  runs  parallel  with  the  Wyoming,  and 
has  been  heretofore  worked  through  a  tunnel  running  on  the  ledge,  1,300 
feet  in  length.  From  the  face  of  this  tunnel  a  cross-cut  is  being  run  to 
cat  or  intersect  the  Wyoming  ledge.  This  accomplished,  the  Wyoming 
will  famish  a  large  ore  snpp^.  At  the  mouth  of  this  tunnel  is  a  mill, 
porchaaed  from  the  Ural  Company,  which  has  recently  been  put  in  good 
condition  by  the  Wvoming  Company,  and  is  now,  with  fair  profit, 
eroahing  ore  obtained  from  an  intermediate  mine.  Free  water  supplies 
the  power  for  running  the  mill,  and  can  be  had  in  abundance  the  whole 
year  round.  It  is  the  intention  of  the  company  to  tun  tunnels  to  inter- 
sect an  incline  to  be  sunk  next  spring.  When  this  intersection  occurs, 
the  mine  will  be  opened  over  1,000  feet  in  length  and  to  a  depth  of  be- 
tween 400  and  500  feet.  The  Wyoming  possesses  facilities  for  taking 
oat  and  crashing  a  large  quantity  of  ore  at  a  cheap  rate.  Nevada 
County  has  between  forty  and  fifty  mills ;  but  no  returns  have  been 
veoeived  from  other  districts  than  Orass  Valley  and  Nevada. 

Mr.  William  Watt,  superintendent  of  the  Eureka  Gold  Mining  Com- 
pany, presents  the  following  report  for  the  year  ending  September  30, 
1873: 

We  bave  driyen  1,556  feet  of  drifts,  714  feet  of  crosa-cnts,  and  sunk  99  feet  of  winze. 

We  have  hoisted  7,820  tons  of  quartz,  and  crushed  7,852^  tons  in  305  running  days, 
as  foUows :  Eighty  eight  days  with  15  stamps,  and  217  days  with  10  stamps,  averaging 
8^  tons  per  day  to  each  stamp 

We  have  concentrated  66|  tons  of  sulphurets,  and  worked  64f  tons,  and  have  now 
OD  hand  32  tons,  which  I  value  at  $3,500. 

The  amoant  of  quartz  extracted  during  the  past  year  from  the  various  levels  has 

been  bb  follows : 

T0D8. 

From  the  fourth  level 95 

Rom  the  fifth  level 268 

Ttam  the  sixth  level 1,444 

From  the  intermediate  level 6,013 

ICakiDg  a  total  of 7,820 

There  are  apward  of  5,000  tons  of  ore  in  sight,  which  will  pay  well  on  the  average. 

The  expense  of  extracting  the  ore  is  unusually  large,  owing  to  the  inconvenience  of 
nttlDe  to  it,  a  large  amount  of  it  having  to  be  handled  twice,  and  the  smalhiess  of 
&e  ledge  during  the  first  half  of  the  year,  also  the  very  hard  nature  of  the  ground 
nqairing  the  strongest  blasting  agents  to  make  any  headway.  The  amount  paid  for 
ted  work  is  also  large ;  but,  believing  the  company  wished  to  have  the  mine  fully 
aplored  we  have  been  running  drifts  and  cross-cuts,  wherever  there*was  a  reasonable 
chance  of  striking  pav-ore ;  and  while  I  regret  not  being  able  to  report  a  more  favora- 
ble result,  I  hope  for  better  luck  before  they  are  terminated.  We  have  struck  nothing 
ittT  eneonraging  in  either  the  Mobile  or  Roannaise;  in  the  former  we  are  running  a 
drin  east  from  the  eross-cut,  which  shows  bunches  of  qnartz,  goo<l  walls,  and  a  good 
moing  between  them ;  in  the  latter  we  are  sinking  a  shaft  on  the  ledge,  which  is  two 
Ml  wide,  bat  as  the  shaft  is  down  ouly  sixteen  feet,  I  cannot  determine  the  quality  or 
•iteot  of  the  ore.  Regarding  the  future  prospects  of  the  mine,  I  can  form  no  decided 
aniDkm,  as  the  solution  of  the  question  lies  deeper  than  we  have  been ;  although,  in 
tteeigbth  level,  the  walls  are  good  and  regular,  and  four  feet  apart,  but  the  ledge  is 
~    **  and  very  poor.    The  mill,  hoisting  and  pumping  machinery,  ore  all  in  good  order. 
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The  Secretary's  report  gives  the  following  flnancial  statement: 

Eeceipts : 

By  cash  acoouDt,  October  1, 1872 $56,654  54 

By  bullion  account    486,854  04 

By  construction  account 95  00 

By  Bulpburet  reduction  works  2,933  07 

By  milliug  account   413  50 

By  wood  ranch  1 2,013  44 

By  wood  account   13,879  97 

By  premiums  and  discounts   1,225  34 

By  McDougal works 1,004  81 

By  interest 5,43Q  13 

570, 503  84 
Disbursements : 

To  dividends  $260,000  00 

To  mining  account 102,591  02 

To  mioing  account,  prospecting 38,208  50 

To  milling  account 21,690  13 

'  To  snlpburet  reduction  works  • 2,709  07 

To  Roannaise  mine 1,509  00 

ToMobilemine 4,310  25 

To  wood  account 14,580  37 

To  sulphuret  concentration 1,723  59 

To  McDougal  works 388  00 

To  wood  ranch   2,009  75 

To  general  expenses .' *. t..      5,261  84 

To  bullion  expenses  1,812  42 

To  discount  account 53  65 

To  cash  account,  September  30, 1873 113,656  25 


570, 503  84 


Available  assets. 


On  hand,  September  30, 1873 : 

Cash  balance. $113,656  25 

32  tons  of  sulpburets,  estimated  value   3, 500  00 

250  tons  of  ore  broke  in  mniej  and  247|  tons  of  ore  on  sur- 
face =  497^  tons,  at  $12.71  per  ton,  average  cost  of  mining 

and  hoisting 6,323  22 

1,4311  cords  of  wood 6,084  94 

Supplies  at  mill 500  00 

Supplies  at  miue 1, 500  00 

Wood  ranch,  balance  of  account 196  31 


Beal  estate : 

Mill,  estimated  value $40,000  00 

Miue  improvements  and  buildings,  estimated 30, 000  00 

McDougal  works,  estimated  4,000  00 

Wood  ranch,  160  acres 1,500  00 


131, 760  72 


75.500  00 


Total •  207,260  72 

Liabilities  none. 

Mine  statement 

Tods. 

October  1, 1872— Ore  on  surface 280 

Ore  hoisted  during  the  year 7,820 


6,100 
September  30, 1873 — Ore  on  surface 247^ 

Worked  at  the  company's  mill  during  the  year 7,852| 


CONDITION  OP  THE  MINING  INDUSTRY— CALIFOENU.      121 

Tons. 

SeptemberSO,  1873— Ore  on  anrface 247i 

Ore  broke  in  mine 250 

Ore  ledoced  during  the  year 7,852^ 

8,350 

October  ly  1872.— Ore  on  sorface 280 

Ore  broke  in  mine 200 

480 

Ore  mined  during  the  year 7,870 

Sulphuret  statement^ 

Tons. 

October  ly  1872— No.  of  tons  on  band 30 

No.  of  tons  concentratod  during  the  year 86f 

116f 
SeptomberSO,  1873— No.  of  tonaonband 32 

No.  of  tons  worked  during  the  year  at  compatiy's  reduction 

works  for  own  account »    84f 

No.  of  tons  worked  during  the  year  for  outside  parties ....    42f 

Total  No.  of  tons  worked ^ I27i 

Ore  atatement 

7,882^tonsof  ore,  worked  by  mill  process,  yielded (480,025  56 

Also  solphorets  as  follows : 

84}  tons  worked  by  chlorination  yielded....*. $6,828  48 

Less  30  tons  on  hand  October  1,  1872— estimated  value 3, 900  00 

2,928  48 
Add 32  tons  on  hand,  September  30,  1873— estimated  value..        3, 500  00 

6,428  48 

Add  results  of  McDougal  works 1, 004  81 

487,458  85 

Or,  an  average  of  $61.13  per  ton. 

Average  yield  of  sulphurets,  (80.57  per  ton. 

Bullion  BiiUement 
is  reduced  by  mill  process : 

Average  fineness,  .849— equal  to  $17. 54  95-100  per  ounce. 
As  reduced  by  chlorination  process : 

Average  fineness,  .958— equal  to  $19. 81  11-100  per  ounce. 
Betoms  from  McDougal  works : 

Average  fineness,  .766— equal  to  $15. 84  87-100  per  ounce. 

Betom  of  bullion : 

57,352.66  ounces, at  $17. 54  95-100 $480,025  66 

344.68  ounces, at  $19. 81  11-100 6,828  48 

63.40  ounces, at $15. 84  87-100 1,004  81 

27,760.74  ounces $487,858  85 

Onnoee. 

Weight  of  bullion  before  assaying 27,771  40 

Wei^t  of  bullion  after  assaying : 

Face  of  bars 27,760  74 

Assay  chips  and  grains 3  20 

Loss 7  46 

Tbtal 27,771  40 

Co$t  of  miMng, 

Sopplies  on  hand  October  1, 1872 $1,000  00 

Paid  tor  sundry  supplies  and  labor  during  the  year 102, 591  02 

$103,591  02 
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Deduct: 

Supplies  on  band  September  30, 1873 $1,G00  00 

Cost  of  working  solpbarets  not  belonging  to  ordinary  mining 
expenses,  ana  included  in  the  above 2,044  82 

13,544  82 

Cost  of  mining  7,870  tons 100,046  20 

Or,  an  average  cost,  of  $12.71  per  ton. 

Co9t  of  udOkig. 

Supplies  on  hand  October  1, 1872 $450  00 

Paid  for  sundry  supplies  and  labor  during  the  year 21, 690  13 

— 122,140  13 

Deduct : 

Supplies  on  hand  September  30, 1873 500  00 

For  custom-work  done  and  supplies  sold • 413  50 

W3  50 

Cost  of  miUing  7.852*  tons 21,226  63 

Or,  an  average  of  (2.70  per  ton. 

Oatt  of  eone$iUraUn§  $ulphMrett, 
Number  of  tons  concentrated  during  the  year 86| 

Cost  of  concentrating • tl»)^  59 

Or  an  average  of  $19.87  per  ton« 

Co9t  of  reducing  nUphwreU. 

Number  of  tons  worked  during  the  year  for  own  account 84f 

Number  of  tons  worked  during  the  year  for  outside  parties 42| 

Total..*. .*. 1 127i 

Cost  of  reducing : 

Supplies  on  hand  October  1, 1872 $224  00 

Amounts  paid  as  per  ledger  account 2,709  07 

Total ,..        2,933  07 

Or  an  average  of  $23  per  ton. 

Statement  of  profits  for  the  year  ending  Stptemher  30, 1873. 

Beceipts : 

From  bulUon $486,854  04 

Amount  of  sulphurets  belonging  to  last  yecyr 3,900  00 

$482,954  04 

From  sulphurets  on  hand 3,500  00 

From  other  receipts., 7,730  82 

494, 184  86 
Cost  of  same: 

Supplies  on  hand,  October  1,1872 $6,250  37 

Paid  for  supplies  and  labor  during  the  year  (including 

$44, 027. 75  paid  for  prospect!  ng  or  dead  work 170, 508  89 

Paid  all  other  expenses - 7,074  26 

183, 833  52 
Off  for  supplies  on  hand,  September  30, 1873 8,2«31  25 

175,552  27 

Net  profits, 318,632  69 
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DtofKMioJt  of  profiU : 

F»iddiYideiid8,tl3  per  share $260,000  00 

Od  hand,  October  1,1872:         , 

Balaneecaah $60,554  54 

Balance  aapplies 6,250  37 

66,804  91 

On  hand,  September  30, 1873: 

Balance  carii $117,156  25 

Balance  snppliea 8^281  25 

125,437  50 

Amount  of  former  balance  of  cash  and  supplies  increased 

dnrine  the  year 58,632  59 

$318,632  59 

Miaietnemi  Bhawing  ike  reoeipU  OMd  dialmrsemmU  €f  Ike  company  fiam  ike  date  qf  iia  going 

into  operation,  October  1, 1665,  to  date. 
Receipts: 

Bybnllion  taken  out $4,071,597  89 

By  other  receipts 27,875  32 

$4,099,473  21 

Disbursements : 

To  sundry  titles.    To  paid  on  the  purchase  of  mine.   For 
Whiting  isroand  or  square  location.  Purchase  of  Mobile 

and  Roannaise  mines,  and  perfecting  titles $301,906  50 

To  construction 141,844  71 

Todividends 1,974,000  00     • 

To  mining,  milling,  and  all  other  expenses «....  1,556,284  50 

3, 974, 035  71 
On  hand,  September  30, 1873 : 

Balance  of  cash $117,156  25 

Balance  of  supplies 8,281  25 

125,437  50 

$4, 099, 478  21 

Statement  ofproJUafi-om  October  1, 1865,  to  October  1, 1873.  . 

Receipts : 

PrombalUon $4,071,597  89 

From  other  receipts 27,875  32 

$4, 099, 473  21 

Cost  of  same: 
Paid  for  mining,  milling,  and  all  other  expenses 1,556,284  50 

Net  profits 2,543,188  71 

Distribution  of  profits : 

Paid  for  sundry  titles $301,906  60 

Ptdd  for  oonstraction 141,844  71 

Paid  for  dividends 1,974,000  00 

2, 417, 751  21 

Balance  of  cash $117,156  25 

Balance  of  supplies 8,281  25 

125, 437  50 

$2,543,188  71 

The  Idaho  mine  of  Grass  Valley,  which  ranks  as  the  leading  qnartz  mine 
of  Oalifomia,  and  is  one  of  the  most  prodactive  gold-mines  in  the  world, 
is  sitnated  immediately  east  of  and  adjoining  the  Eureka.  These  two 
mines  have  paid  since  their  incorporation  an  aggregate  of  $3,25^,950  in 
dividends.  The  Id^ho  has  paid  regular  monthly  dividends  for  several 
yearSy  having  disbursed  to  stockholders  some  $1,2849950,  of  which 
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$682,000  was  paid  this  year.  The  entire  receipts  of  the  mine  have  been 
$2,311,437,  of  which  $1,010,612  was  the  product  of  1873. 

The  secretary's  report,  together  with  the  report  of  the  president, 
shows  in  detail  the  operations  of  the  fiscal  year  endiqg  December  1, 
1873.  That  the  operations  have  been  saccessful  appears  in  the  fact  that 
$682,000  have  been  divided  among  stockholders  after  expenses  were 
paid. 

The  old  shaft  has  been  abandoned,  and  the  new  one  is  completed  to  the 
700-foot  level,  35  feet  toward  the  800-foot  level  not  being  yet  of  the  fidl 
size.  The  400foot  east  level  is  in  765  feet  from  the  shaft,  of  which  368 
feet  are  through  pay-gronnd,  and  the  last  397  feet  ai*e  through  barren 
ground,  with  a  small  stringer  most  of  the  distance.  The  600-foot  east 
backs  are  worked  up  to  the  500-foot  level,  210  feet  from  the  shaft,  thus 
enabling  them  to  form  that  level  in  worked-out  ground  for  that  distance, 
and  the  quartz  is  all  standing  between  the  400-foot  level  and  the  500- 
foot  level. 

During  the  year  the  company  has  worked  27,624f  tons  of  rock,  of 
which  8,605^  tons  came  from  the  400foot  level ;  11,481^  from  the  600- 
foot  level ;  6,937 J  from  the  700.foot  level.    This  gave  a  gross  yield  of— 

66,210.80  ounces  bullion $979,959  39 

212J  tons  of  sulphurets 28,318  00 

25  tons  on  hand,  estimated 3, 000  00 

Specimenp 364  60 

TaiUngs 12,950  00 

Total 1,024,591  89 

Giving  an  average  of  $37.91J  per  ton.  During  the  year  the  company 
ran  1,012  feet  of  drift  and  completed  329  feet  of  shaft. 

The  superintendent  gives  the  following  as  the  receipts  and  disburse- 
ments : 

Disbursements : 

Mill  and  mining $232, 847  44 

Saving  sulphurets 2, 908  00 

Prospecting  in  400 3,124  00 

New  shaft 22,  792  00 

Blacksmith-shop 1, 263  49 

Construction  account 8, 096  67 

Water-works 3, 602  46 

Extension  of  ditch  to  Scott  Flat 8,738  84 

General  account 41, 612  00 

Total 324,984  80 

Eeceipts: 

Cash  on  hand  from  last  settlement $6, 669  70 

Proceeds  from  bullion 979, 950  39 

Sale  of  sulphurets 23, 119  00 

Sale  of  specimens 364  50 

Percentage  from  tailings 5, 265  83 

Total 1,008  708  12 
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Pan  rent $907  00 

Water 486  00 

Old  material 511  08 

Total 1,904  08 


• 


Total  receipts $1, 017, 281  90 

Total  expeuditare,  inclading  dividends . . .  •. 1, 000^  984  80 

Cash  on  hand 10, 297  10 

The  milling  and  mining  accoant  in  the  disbursements  is  interesting. 
It  is  as  follows : 

Surface  labor $41, 554  59 

Underground  labtpr 119, 036  24 

Wood,  poles,  and  lagging 23,314  21 

Powder  and  fuse 3, 795  00 

Hardware 10, 233  18 

Lumber 3,091  77 

Candles  and  oil 4,580  13 

Coal 2,005  37 

Quicksilver 2, 941  41 

Foandery 10,046  60 

Drill  steel 1, 106  36 

Water 1,463  50 

Superintendent's  salary 6, 000  00 

Sundries 3, 679  08 

Total ^ 232,847  44 

Average  cost  of  milling  and  mining,  $8.61^  per  ton. 

Saving  237J  tons  of  sulphurets $2, 908  00 

Prospecting  397  feet  in  barren  ground  in  400  level 3, 124  00 

In  sinking  the  new  shaft  the  sum  of  $14, 046  was  expended  for  under- 
ground  labor,  and  $3,329  for  surface  labor.  The  labor  on  the  water- 
works cost  $1,147,  and  the  labor  on  the  extension  of  the  ditch  to  Scott 
Flat  was  at  an  expense  of  $5,828. 

The  secretary's  report  shows  the  receipts  and  disbursements,  not  only 
for  the  year,  but  for  each  fiscal  year,  beginning  in  1869.  The  total  re- 
ceipts for  the  year  ending  December  1,  1873,  were  $1,010,612.20,  to 
which  the  balance  on  hand  December  2, 1873,  being  added,  gives  a  total 
of  $1,017,281.90. 

The  total  expenses  for  the  year,  including  the  dividends,  were 
$1,006,984.80,  and  balance  in  the  Treasury  is  $10,297.10. 

The  dividends  for  the  year  amount  to'  220  per  cent,  on  the  capital 
stock,  and  aggregate  $682,000.  The  dividends  of  January,  February, 
and  March  were  15  per  cent.,  or  $46,500  each.  Those  of  April,  May, 
and  June  were  20  per  cent.,  or  $62,000 ;  that  of  July  was  25  per  cent., 
or  $77,500 ;  those  of  August,  September,  and  October  were  20  per  cent., 
or  $62,000 ;  and  those  of  November  and  December  were  15  per  cent.,  or 
$46,500. 

The  aggregate  receipts  and  expenditures  of  the  company  for  the  past 
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five  fiscal  years  are  interesting.    The  receipts  from  all  sonioes  were  as 
follows : 

1869 $306,038  75 

1870 183,450  23 

1871 407,301  16 

1872 404,035  62 

1873 •...  1,010,612  20 

Receipts  for  five  years. 2,311,437  86 

Dividends  have  been  as  follows : 

1869. 11  dividends, or 55 per oent $170,500  00 

1870,  8  dividends, or  12  percent 37,200  00 

1871. 12  dividends,  or  75  per  cent •      232, 500  00 

1872. 11  dividends,  or  52^  per  cent 162, 750  00 

1873. 12  dividends,  or  220  per  cent 682, 000  00 

Total ;..  1,284,950  00 

This  shows  that  53  dividends  have  been  paid  in  five  years,  aggre- 

fating  414^  per  cent  of  capital  stock,  and  amounting  to  the  sam  of 
1,284,950. 

Mr.  Edward  Coleman,  president  and  superintendent  of  the  Idaho  Com* 
pany,  says  in  his  annual  report  to  the  stockholders : 

In  reviewing  our  operations  for  the  past  year,  I  feel  it  is  unnecessary  to  say  that  it 
has  been  a  very  successful  one.  This  fact  has  been  very  forcibly  brought  to  your  minds 
from  month  to  month  in  the  shape  of  regular  dividends,  amounting  in  the  aggregate 
to  the  sum  of  $682,000  for  the  year. 

Soon  after  our  last  annual  meeting  it  came  to  the.  notice  of  your  trustees  that  out 
interests  mi^ht  come  in  conflict  with  that  of  the  Schofield  Mining  Company's  location, 
and  it  was  thought  advisable  by  your  board  to  anticipate  any  trouble  in  that  direc- 
tion. We  accordingly  entered  into  negotiations  with  certain  parties,  and  the  result 
was  tho  purchase  of  all  their  rights  for  the  sum  of  $25,000.  This,  it  is  believed,  perfects 
our  title  to  all  our  claim,  beyoud  dispute. 

Tho  mine  continues  to  look  well.  The  developments  in  depth  would  seem  to  indi- 
cate that  we  may  reasonably  expect  the  mine  to  last  many  years,  with  good  returns. 

The  new  shafb  is  completed  to  the  700  level,  and  it  is  down  35  feet  toward  tho  800 
level,  but  not  the  fuU  size.  The  old -shaft  is  abandoned,  aud  all  the  work  is  being  done 
through  tho  new  one.  The  400  east  level  is  in  765  feet  fVom  the  shaft,  of  which  368  teet  is 
through  pay-grouud,  and  the  lost  397  feet  is  through  barren  ground,  with  a  small 
stringer  most  of  the  aistance.  Tho  600  east  backs  are  worked  up  to  the  500  level,  210 
feet  from  the  shaft,  thus  enabling  us  to  form  that  level  in  worked-out  ground  for  that 
distance,  and  the  quartz  is  all  standing  between  the  400  level  and  500  level. 

The  600  east  level  is  in  595^  feet  from  the  shaft ;  473^  feet  from  the  shaft  tho  ledge 
split ;  we  followed  the  south  branch  122  feet ;  it  then  gave  out.  We  have  now  followed 
tue  north  branch  about  30  feet  from  the  split ;  the  ledge  seems  very  unsettled,  but  from 
indications  in  the  400  level  it  ought  to  extend  250  feet  farther;  still  it  is  not  reliable. 
The  600  west  is  about  all  worked  out.  The  700  west  is  in  428  feet  from  the  shaft, 
and  the  backs  are  about  250  feet  in  length.  The  drifts  and  backs  produce  good  avera^ 
rock.  The  700  east  drift  is  in  195  feet  from  the  shaft,  and  the  backs  are  192  feet  m 
length.  This  drift  aud  backs  also  produce  average  rock.  During  the  year  we  have 
wonted  27,624f  tons  of  rock,  of  which  8,605^  tons  came  from  the  400  level ;  11,481^  from 
the  600  level ;  6,937f  from  the  700  level.    This  gave  a  gross  yield  of— 

66, 210.80  ounces  bullion $979,959  39 

212itonsof  sulphurets 28,318  00 

25  tons  on  hand  (estimated) 3,000  00 

Specimens 364  50 

Tailings i 12,950  00 

Total 1,024,591  89 

Giving  an  average  of  39.91^  per  ton. 

During  the  year  we  have  run  1,012  feet  of  drift,  and  completed  329  feet  of  shaft.  The 
machinery  is  all  in  good  working  order,  and  1  know  nothing  to  occasion  any  large  ex- 
penditure of  money;  separate  from  the  legitimate  workings  of  the  mine. 
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The  following  is  the  statement  of  the  North  Star  Mine,  Grass  Yalleji 
evada  County: 

Beceipts : 

Procared  from  bullion. $131,932  66 

Snlphurets 17,133  95 

Other  sooroes 3, 271  01 

162,337  61 
Expenses: 

Mining,  (inclading  labor  supplies) $95, 733  25 

Hilling  expenses,  labor  supplies 33,977  07 

Cost  of  working  snlphurets  ......*. 6, 486  84 

Miseellaneous  expenses 12, 741  67 

147^938  73 

Improvements  on  mine  and  mill $4, 222  82  . 

During  the  year,  7,391^  tons  ore  were  crushed,  and  285^^^  tons  of 
Bolphuiets  were  concentrated  and  treated  by  ohlorination. 
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YUBA  COUNTY. 

I  am  indebted  for  informatiou  concerning  the  condition  and  prospects 
3f  the  hydraalic  mines  in  this  county  to  a  correspondent  at  Smarts- 
ville. 

As  has  been  stated  in  former  reports,  the  principal  hydraulic 
mines  of  this  coanty  are  located  at  and  near  Smartsville.  The  gravel- 
deposits  are  aboat  three  miles  long,  running  from  Mooney  Flat,  westerly, 
between  the  towns  of  Smartsville  and  Sucker  Flat,  to  Timbuctoo. 

The  following  is  a  list  of  the  tunnels  in  this  locality :  Enterprise, 
2,600  feet  long,  in  constant  use ;  Blue  Point,  2,270  feet  long,  in  constant 
nse;  Blue  Gravel,  1,700  feet  long,  in  constant  use ;  Blue  Gravel,  (middle,) 
1,400  feet  loug,  abandoned ;  Blue  Gravel,  (upper,)  6lK)  feet  long,  aban- 
doned ;  Rose's  Bar,  1,000  feet  long,  finished  March,  1874 ;  Pactolus,  1,100 
leet  long,  in  constant  use;  Pactolus,  (upper,)  300  feet  long;  Greeu- 
boFD,  500  feet  long,  in  constantuse;  Pittsburgh,  500  feet  long,  abandoned ; 
Pittsburgh,  (lower,)  900  feet  long,  work,  stopped ;  Michigan,  300  feet 
long,  abandoned ;  l)eer  Creek,  500  feet,  finished  January  1, 1874,  and 
work  being  pushed  as  fast  as  possible. 

The  water  used  by  the  several  companies  whose  tunnels  have  been 
enuiDerated  above,  as  also  that  used  by  the  Smartsville  Consolidated 
Hydraulic  Mining  Company,  (between  Enterprise  and  Blue  Point,  work- 
ing top  lead  at  present,)  is  mostly  supplied  by  the  Excelsior  Canal  Com- 
pany, the  ditches  of  which  are  now  delivering  an  average  for  the  year 
of  over  4,000  inches  per  day.    When  the  Deer  Creek  Company's  tunnel 
is  finished,  furnishing  another  outlet,  the  supply  will  be  increased.       / 
Daring  a  part  of  the  winter  and  spring  months  the  Nevada  Eeser- 
^oir  Ditch  Company  supply  the  Blue  Point  Gravel  Mining  Company ;  in 
part  the  Smartsville  Consolidated  Mining  Company.    A  brief  descrip- 
tion of  the  Enterprise  Mining  Company's  operations  may  be  of  interest, 
as  it  has  never  been  alluded  to  before,  being  undeveloped  hitherto.    This 
Company  owns  a  large  amount  of  ground,  which  will  average  from  200 
to  300  feet  deep.    It  started  a  tunnel  about  three  years  ago,  and  finished 
it,  as  at  first  surveyed,  in  November,  1873,  since  which  time  it  has  been 
run  100  feet  farther.    The  first  blast  will  be  exploded  about  the  last 
Week  in  January,  1874,  and  immediately  thereafter  1,000  or  1,200  inches 
of  water  will  be  turned  on,  and  active  hydraulic  operations  begun.    The 
tunnel  will  average  more  than  7  feet  wide  and  9  feethigh,andis  between 
-tfiOi)  and  2,700  feet  in  length.    The  flume  consists  of  440  boxes  14  feet 
bng,  4  feet  wide,  and  3  feet  deep,  rock  lined  throughout  on  bottom,  and 
block-lined  on  sides  at  lower  end.    The  grade  is  7  inches  to  the  box  ex- 
cept on  curves,  where  it  is  greater.    The  amount  of  dirt  to  be  moved  is 
about  9,000,000  or  10,000,000  cubic  yards;  and  if  it  will  pay  one-half 
theaverage  for  the  locality,  the  stockholders  will  be  handsomely  repaid. 
The  entire  cost  to  January  1,  1874,  will  exceed  $75,000. 

Pasjiing  the  Smartsville  Consolidated  Hydraulic  Mining  Company  and 
Blue  Point  Gravel  Mining  Company,  which  have  been  diligently  at 
work,  and  the  Union  claim,  a  very  narrow  strip  of  ground,  we  come 
to  the  Blue  Gravel  Mining  Company's  claim.    This  mine  has  made  by 
lar  the  richest  returns  of  all  the  claims  in  the  county.    The  lower  tunnel 
having  l>een  completed,  the  first  "clean  up"  was  made  in  July  and  the 
second  in  December,  1873;  and  the  bullion  obtained  was  sufficient  to  keep 
op  the  former  reputation  of  the  mine.    The  gravel  in  this  deepest  gutter 
of  the  channel  is  very  rich;  but  the  quantity  is  limited.    The  Pitts- 
burgh is  now  idle. 
The  Bose's  Bar  Company's  ground,  lying  next  west  of  the  Pittsburgh 
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Company,  is  1,800  feet  long  ou  the  channel.  The  upper  lead  is  now  beinc: 
AViirked  at  a  moderate  profit,  while  from  shafts  sunk  in  the  lower  lead 
the  proKi>ects  obtained  are  sufficient  to  warrant  the  belief  that  this  claim 
will  soon  rank  next  to  the  Blue  Gravel.  This  company's  deep  bed-rock 
tunnel  was  in  005  feet  on  January  1,  1874.  When  it  has  been  driven  to 
1,000  feet,  an  incline  will  be  raised,  and  washing  the  rich  lower  lead  will 
be  commenced  as  soon  as  possible.  For  the  first  800  feet  the  rock  in 
this  tunnel  was  very  soft,  and  rapid  progress  was  made;  but  the  next 
100  to  150  feet  proved  to  be  much  harder,  and  the  distance  accomplished 
per  month  was  reduced  as  low  as  12  feet. 

The  Pactolus  is  now  making  its  first  nm  through  the  lower  tunnel. 

In  the  Babb  claim,  formerly  celebrated,  oi)erations  have  been  sus- 
pended temporaiily. 

Active  work  is  going  on  in  the  Greenhorn  claim,  and  the  first  clean- 
up, after  a  long  run,  will  be  made  in  February. 

The  Deer  Greek  Company's  tunnel,  located  at  the  eastern  end  of  the 
lead,  will  tap  an  enormous  body  of  ground,  nearly  400  feet  thick,  at  the 
deepest  point. 

>Ir.  Amos  Bowman,  late  of  the  State  geological  survey,  who  has  de- 
voted considerable  time  to  the  study  of  the  geological  features  of  this 
locality,  and  who  has  also  surveyed  and  measured  all  the  ground  for  the 
Excelsior  Canal  Company,  states  that  the  total  amount  of  gravel  in 
place,  before  mining  was  commenced,  was  in  round  numbers  125,000,000 
cubic  yards,  and  that  upward  of  25,000,000  yards  haver  been  moved,  leav- 
ing nearly  100,000,000  cubic  yards  yet  in  place.  Mr.  Bowman  also  states 
tliiJt  the  known  yield  of  the  mines  exceeds  $0,000,000,  or  say  25  cents 
per  cubic  yard,  but  also  estimates  that  from  $2,000,000  to  $4,000,000  have 
l>een  taken  from  the  bars  in  river  and  surfaces  of  ravines  in  *' early 
days,"  of  which  no  record  was  kept. 

About  forty  years  will  be  required  to  "  work  out"  this  locality,  run- 
ning off  the  gravel  at  the  rate  of  8,000  yards  per  day. 

BUTTE  COUNTY. 

During  the  present  year  considerable  excitement  was  created  in  the 
vicinity  of  Oroville  by  the  discovery  of  rich  placer-diggings  in  ground 
the  auriferous  character  of  which  seems  to  have  been  overlooked  for  a 
long  period,  and  which  had  come  to  be  considered  as  agricultural.  This 
discovery  was  made  at  this  late  period  in  a  region  which  was  once  the 
center  of  an  active  mining  po[)ulation  ;  but  ot  late  years  the  princii)al 
int(»rest  has  been  agriculture  and  fruit-raising. 

About  a  halt  mile  east  of  the  Feather  River,  and  about  two  and  one- 
half  miles  from  Oroville,  is  the  scene  of  the  new  diggings.  A  year  ago 
a  young  man  named  Kline  was  led  to  locate  a  claim,  and  prospect,  at  a 
jHMiit  lu'ar  that  named.  He,  it  api)earvS,  struck  it  rich,  but  kept  the  mat- 
ter a  profound  secret.  By  some  means,  however,  the  success  of  the  l)oy 
becauie  known  to  Mr.  Gray,  who  holds  a  ranch  hard  by,  and  he  began  a 
series  of  explorations  upon  his  own  ground,  resulting  in  the  discovery 
of  pay-dirt.  This  was  about  one  month  ago.  Gray  at  once  offered  his 
land  ill  the  region  of  the  mine  for  sale  in  small  parcels,  or  for  rent.  The 
(Miinese,  ever  on  the  alert,  heard  of  the  new  grounds,  and  were  soon  on 
hand  to  buy  and  to  lease.  Gray  has  been  kept  busy  ever  since  in  mak- 
ing transfers  and  leases.  For  200  feet  square  of  ground  he  received  at 
first  8100,  but  since  then  few  know  what  he  has  sold  for.  Outside  of 
the  Gray  ranch  hundreds  of  claims  have  been  located,  and  scores  sold 
to  Chinamen,  as  '^John^  is  prohibited  from  locating  for  himselfl 
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l>ut  few  whites  have  been  engaged  in  active  work  on  these  claims — 
almost  all  the  locations  having  been  made  with  the  intention  of  selling 
to  the  Chinese.  Two  hundred  feet  is  allowed  to  the  man,  and  one  day's 
'irork  in  ten  holds  the  grouud.  Claims  have  been  sold  as  high  as  $10,000 
to  Chinese  compauies. 

Mr.  Atwill,  a  correspondent  of  the  Sacramento  Record,  says : 

The  region  already  pro8pecte<l  is  aboat  one  and  a  half  miles  square;  not  more  than 
one-eigbth  of  this  lies  within  the  bounds  of  any  patented  ranch.  The  soil  is  a  sandy 
loam  ;  the  surface  of  the  earth  perfectly  level.  Sinking  from  8  to  10  and  12  feet,  the 
prospector  strikes  a  stratum  of  gravel  about  2  feet  thick  ;  this  yields  nothing,  but  iu 
nearly  every  iustauce  he  finds  pay-dirt  just  beneath  it.  The  dirt  h»s  beeu  proven  iu 
sooie  cases  8,  and  in  othera  10,  feet  in  thickness  or  depth.  Water  is  obtained  by  sinking 
some  12  to  18  feet,  and  drawn  up  for  work.  All  the  washing  is  with  pan  and  rocker,  iu 
the  iui>st  primitive  style.  The  gold  is  fine,  scaly,  river-gold,  and  lies  closely  together. 
As  high  as  25  cents  to  the  pan  has  been  taken  out,  but  the  average  seems  to  be  b  and  8 
ceuts.  Ko  capital  is  required  to  work  these  miues;  as  now  handled,  $7  or  $8  suffices 
for  a  very  good  prospect.  There  are  ])leuty  of  Chiuese  who  will  sink  the  prospect-hole 
for  what  they  can  get  out  of  the  bottom. 

Instead  of  working  this  ground,  as  in  1849  and  1850,  the  locators  sell  to 
Chiuese  at  prices  ranging  from  $10  to  $200  per  lot.  The  purchasers 
sometimes  wash  out  $1,000  per  week,  and  Oroville  and  Marysville  bank- 
ers state  that  the  Chinese  ship  regularly  from  this  locality  an  average  of 
$18,000  per  week  iu  fine  gold. 

Mr.  W\  F.  Stewart,  a  gentleman  who  has  made  the  geological  features 
of  the  California  mining  region  a  study  for  years,  has  recently  visited 
this  county,  and  in  a  communication  to  the  Miuiug  and  Scientific  Press 
of  San  Francisco  says : 

The  life  and  soul  of  Butte  County  are  the  amazingly  colossal  works  which  are  being 
carried  on  in  the  famous  t^irtiary  beds  at  Cherokee  and  at  Morris  Ravine.  Thee»e  great 
placers,  underlying  what  is  known  as  Table  Mountain,  extend  from  Oroville  to  Dog- 
towD,  in  the  direction  north  and  south,  fully  twenty  miles,  and  are  unquestionably  the 
most  extensive  placer-gold  deposits  in  the  world.  The  bed-rock  of  the  placer  is  clay- 
E^late.  mingled  with  talcose  slat-e  and  hard  schistose  rocks.  Upon  the  bed  are  found 
petrified  oak  logs,  and  occasionally  bone«  and  teeth  of  the  mastodon,  precisely  as  such 
vestiges  are  in  the  rich  gold-drift  in  Siberia.  Mingled  with  the  logs  and  bones  is  a 
concretionary  deposit  of  washed  pebbles,  containing  magnetic  iron,  Siind,  olivine,  and 
diamonds.  This  gravel-bed  is  the  chief  matrix  of  the  gold,  which  is  mainly  found  in 
fine  particles,  but  is  sometimes  met  with  iu  the  form  of  lumps  and  nuggets.  The 
IfTavel-bed  ranges  from  3  feet  to  10  feet  iu  depth,  and  is  really  the  true  pay-dirt.  Upon 
tlie  gravel  stratum  rests  a  heavy  layer  of  white  quicksand,  mingled  with  iron  oxide 
aod  tertiary  clay.  This  sand-bed  is  from  10  to  100  feet  iu  depth,  aud  although  it  con- 
tains a  little  fine  gold,  is  comparatively  barren.  The  crown  and  summit  of  the  entire 
mass  is  a  broad  sheet  of  black  basalt,  columnar  in  structure,  hard  as  iron,  aud  with  a 
perpendicular  thickness  of  from  10  to  60  feet.  This  basaltic  cap  makes  the  uneroded 
Bommit  which  has  formed  the  tertiary  beds  into  table  mountains.  The  work  which 
has  been  done  by  the  Messrs.  Hendricks  at  Morris  Kavine,  and  by  the  Spring  Vull»*y 
^'ater  Company  at  Cherokee,  is  simply  herculean.  They  have  brought  water  through 
pipes,  flumes,  and  ditches  for  many  leagues,  over  almost  inaccessible  mouutain-fast- 
Deajcs;  they  have  demonstrated  unheard-of  facts  in  hydrostatics  and  pneumatics;  they 
are  now  gnawing  away  both  ends  of  the  great*  tertiary  bed  with  (),000  inches  of  water, 
and  are  monthly  cleaning  up  hundreds  of  thousands  of  dollars  in  gold. 

At  Cherokee  Flat,  the  Spring  Valley  and  Cherokee  Mining  Companies,  which  were 
consolidated  early  in  1873,  have  completed  their  ditch  from  Butte  Creek,  crossing  the 
west  branch  of  Feather  River,  connecting  with  the  former  ditch  of  Smartsvillo  Mining 
Company.    This  now  furnishes  a  good  supply  of  water,  running  two  and  three  7-ineli 
pipes.    The  number  of  pipes  will  be  increased  to  five  during  the  winter.    The  com- 
pany expects  to  receive  §2,000  on  an  average  each  working  day,  which  is  quite  probable, 
as $1,000  were  produced  for  each  day's  washing  of  the  tirst  season.    After  completing 
the  Smartsville  mining  ditch,  and  notwithstanding  all  experimenting,  $750,000  have 
already  been  expended  on  improvements.    The  stock,  which  is  84,000,000,  is  valued  at 
75  per  cent.,  and  will  pay,  it  is  said,  2  per  cent,  monthly  on  that  amount. 

The  bringing  of  water  to  this  grouml  in  such  abundance  was  certainly  a  gigantic 
entenirise,  and  the  result  will  probably  continue,  as  thus  far,  proportionately  great. 
This  lead  is  said  to  extend  from  about  eight  miles  north  of  Cherokee  to  Thomson  Flat 
in  the  south,  and  is  from  two  U)  four  miles  wide.  It  can  be  justly  claimed  as  one  of  the 
richest  and  most  extensive  gravel-deposits  in  the  Stat«. 
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During  the  year  several  important  discoveries  of  rich  gold-bearing 
quartz  were  made  iu  tbe  vicinity  of  Forbestowu.  It  is  said  that,  in  one 
ifjtitance,  $4,392  was  taken  out  in  two  days  by  the  use  of  a  common 
hand  mortar.  Tlie  vicinity  of  Forbestown  is  likely  to  become  the  scene 
of  active  quartz-mining  liefore  the  close  of  1874. 

Mr. Charles  Waldeyer,of  Chei*okee  Flat,  furnishes  to  me  the  following 
statement  of  the  oi>erations  of  the  large  companies  in  that  vicinity : 

The  Ii.vdranlic-Tninitjg  interest  at  Cherokee,  Batte  Connty,  California,  is,  so  far,  chiefly 
rr'preMfwted  hy  the  Bpiinj^  VaUey  Canal  and  Blining  Company,  which  was  formed  in 
IVbruary,  1H73,  hy  the  consolidation  of  the  old  Spring  Valley  Canal  and  Mining  Company 
and  Ch«'rokee  Mining  Company,  with  a  capital  stock  of  $4,000,000.  This  consolidation 
cnahled  the  parties  intereste^l  to  introduce  to  their  rich  miniug-groiind,  covering  about 
oiii'  hundred  acres,  a  sufficient  and  ])ermancnt  supply  of  water  from  Butt«  CreeK. 

The  canal, or  ditch,  which  convejs  this  water  is  twenty-eight  miles  long  from  Butte 
Crei'k  to  I  he  Cancow  Valley  reservoir,  whence  it  is  carried  hy  the  old  Spring  Valley 
Canal  and  Mii  ing  Comjiauy-s  ditch,  throngh  the  great  inverte<l  syphon,  or  pi{)e,  to 
( lljiTokee.  Before?  the  Cancow  Valley  reservoir  is  reached.  Little  Butte  Creek  is  crossed 
hy  an  inverted  syphon  30  inches  in  diameter  and  about  1,000  ieet  long,  with  a  depression 
of  14H  feet ;  and  also  the  west  branch  of  Feather  River,  or  its  north  fork,  by  an  inverted 
Kyi>hon  of  30  inches  diameter  and  aboat  3,600  feet  in  length  ;  greatest  depression,  660 
i'ti^t.    The  heaviest  iron  used  in  the  construction  of  the  pii>e  is  -jV^^^^^  boiler-iron. 

Part  of  the  Butte  Creek  ditch  was  constrncted  by  the  former  Cherokee  Mining  Com- 
pany, in  InTl.  This  [lart  of  the  ditch,  abontfourtcen  miles  in  length,  passes  over  a  very 
<iiflicult  terrain,  and  neede<l  a  great  deal  of  blasting,  liaming,  and  filling  up. 

The  exjyeuditure  for  these  fourteen  miles  of  ditch,  G  feet  wide  and  3  feet- 
<Ieep,  including  a  very  excellent  dam  in  Butte  Creek  and  a  tunnel  about 
1 00  feet  long  which  opens  into  Butte  Creek,  are  stated  to  be  aboal $40, 000  00 

And  the  a<1d>tional  exiienditures  to  convey  the  water  farther,  to  the  reser- 
voir at  Cancow,  are  as  follows :  4,619  feet  of  iron  pipe,  including  trans- 
porting and  laying '.       38,677  42 

Ten  miles  of  new  ditch,  to  a  great  extent  in  hard  bed-rock,  and  widening 

of  fourteen  miles  of  old  ditch 48,558  7^ 

So  that  the  total  expenditure  for  the  new  ditch  amounts  to 127,2^30  2i 

T!i<»  work  on  the  recent  improvements  was  commenced  April  9,  1873,  and  was  Cu- 
ished  July  4  of  the  same  year. 

The  Spring  Valh-y  Canal  and  Mining  Company  produced,  since  its  consoli- 
dation, Ironi  rebruary  1,  1873,  to  May  15,  1^3,  iu  gold  bars §120, 000 

Tlic  water  failing  nt  the  latter  date,  and  the  Butte  Creek  water  not  being 
witliin  reach,  the  mines  were  suspended  for  two  months.  After  the  in- 
troduction of  the  Butte  Creek  water,  and  from  July  20,  to  October  20, 

1  -7o,  in  two  "  clean-up.s,"  the  sum  of 120, 000 

was  secured.    The  largest  gold-bar  ever  cast  by  a  mining  company  in  Cal- 
ifornia, valued  at  $71,500,  was  the  result  of  the  last  of  these  **  clean-ups." 

.Sine(^  then,  viz,  from  October  20,  to  December 20,  lb73,  another  '* clean-up" 

wan  made,  amounting  to 61  COO 

»S()  that  seven  and  one-half  months  of  actual  work  produced 310,000 

This  favorable  result  nuist  be  the  more  surprising  when  it  is  stat^il 
that  only  1,000  inches  of  water  were  used  for  washing  purposes,  as, the 
low  state  of  the  rivers — the  consequence  of  two  dry  winter  seasons — 
prevented  a  greater  sup[)ly. 

The  Irish  Mining  Company  owns  about  five  acres  of  the  most  valua- 
ble mining  ground,  and  woiks  during  the  rainy  season  by  the  hydraulic 
l)rocess,  the  water-supply  depending  altogetlier  on  the  rains  of  the  win- 
ter season. 

The  *'I>lue  lead"  lias  developed  very  rich  in  the  above  claims,  gold 
being  visible  throughout  in  the  gi*avel,  and  a  steady  and  sufiQcieut  sup- 
jily  of  water  would  make  these  mines  the  most  productive  in  the  State. 

JIow  desirable  and  remunerative  the  introduction  of  a  largo  supply 
of  water  to  the  mines  of  this  vicinity  would  be  must  be  evident  wheu 
it  is  considered  that  a  number  of  mining  concerns,  among  these  the 
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Cherokee  Flat  Blue  Gravel  Company,  with  900  acres  of  the  most  valua- 
ble mining  ground,  are  idle  and  unproductive  for  want  of  this  all-im- 
portant element  In  fact  the  miuiug  region  is  not  confine<l  to  the  great 
Table-Mountain  lead,  which  goes  from  Cherokee  past  Morris's  Kavine, 
where  the  rich  Hendricks  Company's  hydraulic  mines  are  situated,  to 
Thompson's  Flat,  opi>osite  Oroville,  but  extends  to  the  Dogtown  Table 
Mountain  and  its  spurs,  to  which  latter  that  gravel-deposit  belongs 
which  is  recently  opened  at  Saint  Clair  Flat,  about  two  miles  northwest 
from  Cherokee,  by  the  Cherokee  Consolidated  Mining  Company. 

This  mine  is  owned  by  Messrs.  Thomas  L.  Vinton  and  Williams,  of 
Cherokee,  who  have  opened  it  and  work  it  by  the  hydraulic  process. 
The  area  of  the  mining  ground  covers  about  40  acres,  and  it  develops 
in  a  verj^  promising  style — blue  gravel  in  the  bottom,  and  yellow-gravel 
deposit,  intermixed  with  a  great  deal  of  quartz,  on  the  top.  A  bank  40 
feet  in  height  is  now  exi)osed.  The  improvements  consist  of  open  bed- 
rock cuts,  with  3,000feetof  30-inch  flumes,and500feetof  15-inch  iron  pipe 
to  convey  the  water,  under  150  feet  pressure,  to  their  '^hydraulic  chiefs." 
The  cost  for  opening  and  improvements  amounts  to  about  $10,000.  The 
water  used,  about  400  inches,  is  supplied  by  the  Hendricks  ditch.  The 
gold  is  coars^  and  fine,  mixed,  and  the  yield  has  been  from  the  very 
beginning  sufficient  to  insure  a  handsome  monthly  dividend. 

A  number  of  other  mining  companies  are  now  busy  opening  mines 
iu  the  same  deposit ;  and  all  of  them  have  the  best  indications  of  success, 
provided  a  sufficient  quantity  of  water  can  be  secured  to  work  steadily. 

The  following  description  of  the  extensive  hydraulic  claim  of  Hen- 
dricks &  Brothers  is  from  the  columns  of  the  Oroville  Record: 

The  MesOTB.  Hendricks,  in  Morris  Ravine,  have  a  vast  mining  claim  of  excellent  pay- 
dirt,  with  the  best  appliances,  and  water  to  work  it.  The  extensive  gravel-deposit 
into  which  their  2,500  inches  of  water,  nnder  several  hnndred  ft  et  pressure,  are  cutting 
their  way,  is  unmistakably  of  the  same  character  as  the  deposits  at  Cherokee,  and  will 
pot  fail  to  be  equally  as  remunerative.  Their  mining  flume,  which  lies  deep  down 
in  the  bed-rock  at  the  claim,  extends  down  the  ravine  tor  a  distance  of  a  mile  or  more, 
i»  4  feet  in  width,  of  firm  and  substantial  structure,  and  paved  with  rock.  It  is  their 
design  to  extend  the  flume  down  the  ravine  to  Feather  River,  a  short  distance  al)ove 
Oroville,  and  opposite  river-claim  of  '57,  known  as  the  famous  Cape  claim.  It  was  tho 
theory  of  the  sr>ecolator  then  that  the  rich  deposits  found  in  the  famous  Capo  were 
▼ashed  down  Morris  Ravine  from  the  deposits  underlying  Table  Mountain.  Morris 
Bavine  itself  was  one  of  the  rich  and  famous  surfivce-mining  ravines  of  '49  and  '50, 
and  strengthened  the  theory  of  the  river-deposits.  The  ravine,  from  its  confluence  to 
the  claim  of  Messrs.  Hendncks,  has  been  littlo  more  than  skinmed  off,  while  such 
claims  as  the  Monte  de  Oro,  and  those  of  Rigby  and  Boyd,  high  up  on  the  mountain- 
ndes  of  the  ravine,  show  that  the  whole  formation  is  a  deposit  of  auriferous  earth, 
the  ravine  itself  shows  evidence  of  having  only  been  slightly  scratched  over,  while 
tile  claims  above  referred  to  having  been  worked  successfully  for  years,  yet  seem  to  bo 
flothing  more  than  mere  seal's  on  the  mountain-sides.  Douljtless  a  much  greater  im- 
imeesion  could  have  been  made  on  those  huge  deposits,  but  for  the  small  amount  of 
water  aifonled  by  tho  water-shed  of  Table  Mountain,  and  some  of  them,  (the  Monte  do 
Oro,  for  instance,)  being  situated  so  high  on  the  side  of  the  mountain  as  to-afl:brd  but 
Very  little  water  during  seasons  of  the  greatest  rain-fall. 

The  Messrs.  Hendricks  appear  to  have  mastered  tho  situation  so  far  as  a  supply  of 

living  water  for  their  own  use  is  coucerued,  by  the  construction  of  a  ditch  some  iif.y 

miles  in  length,  taking  water  from  the  west  branch  of  the  Featlier  River,  conveying 

it  across  depressions  in  huge  iron  pipes  and  around  the  mountain-sides  in  ditches. 

This  large  ditch,  carrying  2,500  inches  of  water,  winds  around  the  hills  iu  the  viciuity 

of  Cherokee  with  tantalizing  placidity  to  the  minors  of  Cherokee,  whose  rich  claims  ho 

idle  a  goo<l  portion  of  the  year  for  want  of  the  flood  of  water  that  runs  at  their  very 

feet,  but  the  ditch  was  not  calcnloted  for  that  altitude,  and  it  gracefully  curves  from 

their  view,  clinging  to  the  crumbling  sides  of  the  North  Table  Mountain,  until  it  dc- 

boaehes  into  a  vast  reservoir  at  the  head  of  Morris  Ravine.    From  thenoe  it  is  carried 

in  pipes,  under  several  huudre<i  feet  pressure,  to  the  claim.    Here  a  distributor  divides 

the  current  into  three  pil>cs,  to  each  of  which  is  attached  a  hydraulic  chief,  which 

bnrlsSCO  inches  of  water  against  the  face  of  the  claim  with  great  and  irresistible  force, 

before  which  the  earth  melts  away,  and  even  the  bed-rock  is  torn  up  and  thrown  high 
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in  the  air,  shiver^  to  atoms  and  whirled  away  down  the  0nme  by  the  rapid  carrent. 
These  hydranlic  chiefs  are  operated  each  by  a  sinfj^le  man,  and  after  the  flume  Is  laid, 
and  the  mountain  loosened  with  powder,  do  the  work  of  mining. 

On  a  recent  visit  to  this  claim,  we  witnessed  the  power  of  one  of  these  monitors 
in  cutting  a  pa88age  through  the  bed-rock  for  the  flume.  It  was  stationed  above 
the  head  of  the  flume,  and  hurled  BOO  inches  of  water  through  a  5-iuch  nozzle  on  to 
the  bed-rock  in  the  direction  of  the  head  of  the  flume,  cutting  its  way  through  the 
rock  with  the  apparent  precision  and  ease  of  a  gardener's  spade  in  yielding  soil,  and 
almost  with  the  rapidity  of  electricity.  It  is  but  recently  these  vast  arrangements 
have  been  perfected  on  this  claim.  Indeed,  the  large  4-foot  flume  is  not  yet  completed 
to  the  face  of  the  claim,  and  it  will  be  but  a  short  time  before  the  claim  of  Messrs. 
Hendricks  will  equal,  if  not  excel,  any  other  hydraulic  mining  operation  in  the  Stat«. 
Blasting  tunnels  have  been  run  into  a  mountain  almost  as  large  as  one  of  our  Bnttes, 
which  will  soon  be  shattered  by  a  blast  fired  by  electricity,  the  buildings  in  the  vicinity 
being  banicaded  by  planks  to  protect  them  from  the  falling  debris.  The  hydraulic 
chief,  under  the  direction  of  a  single  man,  will  do  the  balance  of  the  work.  Much 
coarse  gold  is  found  on  the  bed-rock  in  their  claim.  A  piece  weighing  over  4  ounces 
was  picked  up  the  morning  of  our  visit.  The  Messrs.  Hendricks  have  expended  a  large 
sum  of  money  in  making  these  extensive  preparations  for  mining. 

SIEBBA  COUNTY. 

Tbis  county  is  bounded  on  the  north  by  Plumas  and  on  the  south  by 
Nevada  County.  The  great  gravel-range  known  as  the  Blue  Lead,  ris- 
ing in  Plumas  and  Lassen  Counties,  runs  through  this  county,  and  is  ex- 
tensively mined  at  Forest  City,  Laporte,  (on  the  line  of  Plumas  County,) 
Saint  Louis,  Howland  Flat,  Port  Wine,  Hepsidam  and  other  places  in  the 
county.  My  rei)ort  of  last  year  contains  a  detailed  description  of  the 
various  channels  running  through  the  county.  Since  it  was  written, 
important  discoveries  have  been  made  in  the  vicinity  of  Forest  City, 
which  are  described  by  Dr.  Henry  Degroot  in  a  letter  to  the  Mining  anil 
Scientific  Press  of  San  Francisco.     Doctor  Degroot  says : 

Forest  City  has  experienced  its  full  share  of  the  vicissitudes  common  to  most  early 
mining  camps  in  California.  The  ravines  in  the  neighborhood,  enriched  by  tlie  Blue 
lioad,  which  crosses  the  country  here,  paid  when  first  worked  most  lil)eral  wages. 
With  the  partial  exhaustion  of  these  deposits  the  more  exposed  and  ea^sily-rfaohed 
portions  of  the  main  lead  were  attacked  through  drifts  and  shafts,  and  for  a  number  of 
years  some  twenty  or  thirty  cumpanies,  employing  several  hundred  men,  did  well  at 
this  business.  Meantime,  many  tumiela  were  started  for  those  sections  of  the  old-river 
channel  that  were  moro  deeply  buried  or  supposed  to  lio  farther  back.  Then  came  the 
era  of  stampedes,  when  the  California  miners,  eager  to  exchange  these  supposed  im- 
poverished diggings  for  virgin  placers,  and  ignorant  of  the  buried  wealth  they  were 
abandoning,  hurried  off  to  distant  fields  of  labor,  leaving  their  claims  and  often  costly 
imjirovements,  most  of  which  afterward  fell  into  a  state  of  irreparable  diMjay.  Neg- 
lected so  long,  the  tunnels  caved  in  and  the  shafts  were  fdled  n]» ;  and  when  these  men 
came  back,  as  many  of  them  dd,  they  found  their  grounds  in  the  possession  of  otherSj 
or  the  works  that  had  cost  them  so  many  hard  days'  labor  well-nigh  useless. 

During  this  period  of  absenteeism  two  or  three  companies  kept  work  going  on  their 
claims,  the  principal  of  these  being  the  Live  Yankee,  who  owned  a  tract  having  a 
frontage  of  :i60  by  a  depth  of  2,600  feet  on  the  Bine  Lead  south  of  the  town.  This 
was  opened  by  a  long  and  costly  tunnel,  commenced  now  nearly  twenty  years  ago,  and 
■which  was  afterward  maintained  in  a  state  of  repair  at  considerable  expense.  From  1H54 
to  lrtG:i  inclusively,  this  company  took  out  S7i;<,777,  of  which  nearly  one-half  was  paid 
out  in  dividends.  After  this  the  net  earnings  fell  off  materially,  the  dividends  amount- 
ing to  only  about  $10,000  per  year.  The  richer  portion  of  the  gravel  being  washed 
out  nothing  has  for  some  time  past  been  done  on  this  claim  ;  though  it  is  possible  it 
may  yet  be  worked  by  hydraulics  or  portions  of  it  be  re-opened  for  drifting  i»urpo8es. 

The  Highland  and'  Masonic  claim,  another  of  those  that  were  worked  for  a  long 
time  without  intermission,  lies  near  the  town,  and  has  had  a  checkered  history.  It 
was  first  opened  by  means  of  a  shaft  and  supplied  with  costly  hoisting  and  pumping 
works,  which  were  afterward  burned.  The  yield  was  large,  but  owing  to  the  original 
outliiy  and  heavy  current  expenses  not  nnich  profit  accrued,  and  the  claim  was  finally 
sold  for  debt.  It  was  afterward  opened  by  a  long  bed-rock  tunnel,  and  for  a  time 
turned  out  as  much  as  §100,000  jier  month,  after  which  it  again  fell  off  and  finally 
dwindled  away  to  almost  nothing.  The  water  in  this  claim,  notwithstandinp  the 
quantity  is  considerable,  is  so  acidulous  that  sheets  of  zinc  exposed  to  its  action  are 
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fvoon  eaten  up,  aiid  shovels  left  in  it  for  a  short  time  are  so  eroded  as  to  be  nnfit  for 
farther  use. 

The  North  Fork  is  another  of  these  old  companies  that,  with  some  intervals,  have  kept 
■work  in  progress  about  Forest  City.    They  own  a  very  extensive  and  valuable  section 
of  the  Bine  Lead  adjoiuing  the  Bald  Mountain  ground  on  the  northwest,  and  which 
they  are  now  opening  with  a  bed-rock  tunnel,  already  in  over  2,000  feet,  with  about 
1,000  more  to  mn  before  reaching  the  channel.    They  have  been  at  work  on  this  tun- 
nel several  years,  and  it  will  probably  require  another  year  to  complete  it,  much  bet- 
ter progress  being  made  since  the  single  hand-drill  and  giant  powder  wore  introduced. 
The  only  largely- productive  claim,  however,  in  the  immediate  vicinity  of  Forest 
City,  and  that  which  now  imparts  more  life  and  business  to  the  place  than  any  other, 
in  that  of  the  Bald  Monntain  Company,  situate  close  to  and  a  little  north  of  the  town. 
The  members  of  this  company,  twenty  in  number,  are  mostly  working  miners,  who 
deserve  great  credit  for  the  industry  and  perseverance  as  well  as  the  good  judgment 
shown  in  opening  (heir  ground,  which  covers  a  broad  space  on  the  main  Blue  Lead. 
The  tunnel,  nearly  2,400  feet  long,  is  a  well-constructed  and  costly  work,  the  most  of  it 
performe<l  by  their  own  labor.    They  are  meeting  with  a  merited  success,  which,  be- 
sides enriching  themselves,  is  likely  to  prove  of  great  benetit  in  encouraging  other 
parties  owning  grounds  here  to  go  abend  and  open  them  up. 

The  experience  of  this  company  is  of  value  in  showing  that  parties  going  after  these 
old  channels  shonld  not  be  discouraged,  even  if  the  first  gravel  reached  fails  to  come 
up  to  their  hopes,  or  if  they  meet  with  other  disheartening  circumstances  in  the  ex- 
ploitation of  deposits  eo  nniquo  in  themselves  and  marked  often  by  great  eccentricities. 
When  500  feet  in,  some  auriferous  gravel  was  found  ou  top  of  the  bed-rock,  but  it  was 
of  very  low  grade.  A  tbouhand  feet  in,  another  streak  was  encountered  of  somewhat 
better  character,  but  still  not  rich  enough  to  warrant  removal.  At  1,300  feet  a  shaft 
was  raiseil  12  feet  above  the  tnnnel,  when  a  three-foot  stratum  of  gravel,  blue  and  com- 
pact, was  broken  into,  which,  on  being  prospected,  paid  at  the  rate  of  $.3.19  per  car-load. 
They  pushed  ahead  another  huudred  feet,  when,  raising  up  again,  they  broke  into  a 
thin  layer  of  dark-blue  gravel,  exceedingly  hard  and  well  stocked  with  gold,  showing 
that  they  were  in  the  rich  pay-streak  of  the  main  lead. 

For  the  first  250  feet  in,  the  tunnel  of  this  company  was  run  on  a  low  grade.  At 
this  point  the  bed-rock  was  encountered,  indicating  the  necessity  of  a  raise ;  500  feet 
in,  the  grade  was  made  still  steeper— 1  foot  in  12 — which  was  maintained  for  some  dis- 
tance. The  bed-rock,  composed  here  partly  of  serpentine,  but  mostly  of  talcose  slate, 
rises  and  falls  at  certain  places  in  a  manner  to  greatly  perplex  themiuer,  tempting  him 
sometimes  to  raise  his  tnnnel  only  to  find,  after  proceeding  a  short  distance,  that  he  had 
Wn  betrayed  into  a  mistake. 

Finding  the  inner  extremity  of  their  main  tnnnel  too  high,  this  company  have 
oliviatetl  this  trouble  by  two  branches,  the  one  starting  out  to  the  left  1,200  feet  in,  and 
the  other  to  the  right  1,400  feet  in,  and  which,  aiter  making  a  slight  elbow,  turn  and 
nin  nearly  parallel  with  the  main  tunnel,  but  on  a  lower  level.  Through  these  side 
tunnels  the  gravel  is  now  brought  out ;  1,600  feet  in,  a  turn-out  100  feet  in  length  has 
been  constructed,  where  the  cars  pass  each  other.  The  stratum  of  |  ay-gravel  here 
Taries  from  2  to  4  feet  in  thickitess;  but  most  of  it  is  so  very  hard  that  only  about  1 
i«ot,  and  often  not  more  than  6  rnches,  of  the  richest  portion  is  removed  ;  anil  in  break- 
in)(oat  this,  the  gad,  and  sometimes  also  blasting,  has  to  bo  employed.  After  removal, 
DiQch  of  it  has  to  be  crushed  with  a  sledge-hammer  bi  fore  the  gold  can  be  extracted 
from  it  by  washing.  Scarcely  more  than  two-thirds  of  the  gold-bearing  gravel  is  taken 
otit,  the  balance  being  left  with  a  view  to  its  being  hereafter  extracted  and  crushed 
^ith  stamps.  Although  the  com])auy  have  over  a  mile  of  sluices  set  along  Oregon 
Cretik,  much  gold  is  necessarily  left  in  the  tailings,  which  will  also  at  some  future  time 
be  worked  over.  To  make  room  for  the  drifters,  the  top  of  the  bed-rock,  here  much  de- 
composed, is  remove<l  for  2  or  3  feet.  Though  so  friable,  it  carries  no  gold  to  a  greater 
depth  than  2  or  3  inches,  nor  is  any  found  in  the  crevices  and  pot-holes,  the  latter  bo- 
iog  filled  with  bits  of  wood,  leaves,  and  sand. 

Although  several  hundred  feet  of  fine  gravel  had  before  been  penetrated,  no  main 
gangways  were  run  until  1,800  feet  in  from  the  mouth  of  the  tunnel.  They  are  300 
feet  apart,  the  sub-gangways  being  Go;  the  latter,  where  the  gravel  is  extremely  hard, 
l>eing  sometimes  wider,  as  it  is  found  cheaper  to  shovel  the  dirt  a  greater  distance  than 
to  cat  nnmerooH  gangways. 

A  gr»«it  economy  has  been  effected  here  in  substituting  giant- powder  and  the  single 
iand-drill  for  the  old  style  of  explosive  and  mode  of  drilling;  the  men  preferring  the 
former,  as  they  allege,  on  the  score  of  both  health  and  comfort. 

It  was  only  dnring  the  past  summer  that  the  Bald  Mountain  Company  got  their 
dump-yard,  sluices,  and  other  outside  works  in  shape,  and  commenced  running  out 
gravel.  They  have  since  extracted  some  20,000  car-loads,  which  will  average  very 
nearly  $10  each,  their  estimate  being  half  an  ounce  to  the  car-load,  and  this  gold 
beiug' worth  $18.30  per  ounce.  It  is  mo.^tly  coarse  and  easily  saved  when  once  freed 
from  its  containing  cement  and  gravel.    It  is  the  intention  of  the  company  to  employ 
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In  :he  ;:irr**r  ->:irr  i)!'  riie  ^n^sf^nr  V'^;ir.  l-^T.'.'.  this  tMimnanr.  after  two 
wi*Hks'  tlriiriri'^  ii:i«l  'jne  wi^eii'^*  w;i?.£iiii'^.  i*i»*:ine<l  up  LL'.MIU  ounce:*  of 
trnltl,  worrli  ■■jl^  ner  onuce.  -fr  ^LO.-^.ihio  r'nr  tin*  rm. 

T;ie«'i)iiun-  Uas  r-.v^^nrv  i'unr  iinar''z-:uills,  Tliirii.  ;u»t?nnlin<r  to  the  asses- 
S4n'''t  ivnirn.  ••risli*'fi  ?;«>.; Mm  -.ms  -m'  'iiuirrz  :n  1>7.>.  airaiii.sc  TlJH)*)  ouis  in 
1^72.  Wirii  rlie  "Xc'epnun  nr  r!ie>hTra  Burres,  rue  leatliu:r  iiaartz-miTie 
ot  the  i.Miiinrv,  o^vTie«l  ::i  Lnni:««n,  [  iiav»»  rt^i'eiwl  an  reriirus.  The 
rernrris  or'  :Ins  «M>ni])an:'  hav.^  ')«*eii  -^irhii  .»ii  ii  previous  pa;je  under  the 
gern*ral  Iieail  ot*  •••juarrz-Miiiin:^."" 

The  Sien-.'i  biirrrs  m-.n;-  is  >i::iare«l  near  Hie  •^iiramit  of  a  pri>niinent 
ra<Minraiii-peaIv  of  riie  ^iinw  name,  ar  an  alrica«le  of  aNvir  »ij)<;0  feet 
aifove  sea- level.  The  Qiiiie  ^as  iliseoverLMl  in  K>1  ami  the  tirst  mill 
pre«.-:efl  rwo  vi^ars  lari-r.  Fp-ai  rUut  rime  niuil  1?.">7  there  are  no  rec- 
4>r«ls  of  Lrs  T>roiln«T:on.  In  K'T  it  viehlpil  ^oIjmmi.  From  riiar  vear  to 
I'^iJ.'*  rlie  [.rcilnerii'n  in»ri'ease«I  .iiradualiy  ami  >rea*::ly  ami  in  L.'*i]>  reache<l 
.'^--i 'J  14)0.  The  r».ral  yit-M  tVom  l>o7  to  1^*>.^  was"'?L.>UJXJi),  •>f  which 
.^l.I-it>j(t»i)  was  tii:*i>i;rs*?u  iu  liiviW^mU.  Between  l'?*)i?  an«l  1>70  iar^e 
>»iim>  Wr*re  exy;en«i»*«l  f«>r  machinerv  ami  iiurruvements.  but  tlividends 
were  pai«l.  In  1>7;>  rht*  miiie  passed  irro  chr  ham  Is  of  English  capiral- 
i>rs.  and  was  imMU'pi^ rated  in  Loudt)n.  since  wiiikh  tin;e  an  a;xgreiiate  of 
.■j.>."oji<M»  in  ilividemis  has  lieen  paid  tt)  the  Lom'u.m  owners,  and  further 
t-xtensive  improvements  have  bren  made,  iuvolvinj;:  the  espeuiliture  of 
]a^:r^'  sums  of  mncey.  Since  the  Euirlish  [urcha.-ie,  the  product  has  been 
;i>  f.:i:»>ws :  Jn'.T  To  Decemi«-r.  1 '?70/*l «».;.,  3*  >0  :  1<71.  fall  year.  •■S.iyo.i^O.i : 
l'^7J.  i-l!I  year.  ■'?:JS7jf>'0  :  January  to  .lu'.y.  1^7o.  ■'?::<'«] J ii.Jt»:  ul'  a  total  of 
.-ilj  >i:.i»fH).  Tlie  r!;>.;rvfs  in  sialic  j is ci:V  an  .:-X;.»cctai:iou  of  ilividtruds 
fi.»r  m ;:.:'.'  vvars. 

Tlii^  <: ■.»::::*■.•  also  Posst-sse<  ♦-::re':is;ve  b»-i!s  of  ir^n-^^rv^s.  i1'V.t  -.oin:!  tic- 
Teli.-.i-d  1-v  r!)e  >.«-lt:i  Inwi  t.'i:i."ai:v.  The  ^>r^^-li^r :••»>.:<  »'f  r'le  Sierra 
Irr.ii  r'l.yr.Miiiv  are  >i;tu:iri-d  iiear  tiie  i»i^'.i;i«l.irvl:::e  oi  rlie  Srare  ot  »- 
vrula  avA  ;i'"ri;:  ^ixfv  !:;::es  iVuii:  tl-e  Criitral  ra«-:ri'-  KaiL:-i>ad.  The  ore 
:s  a  r.::j:::r.»-r:":  oxMj-  i.f  L-i-n.  It  i:^  esrir::a:cd  rlMt  ihc  av.-rajize  of  all 
'iuali- ies  or  fV,M;  wiil  y;e'.«l  nue  t«'[i  oi  iron  zo  two  au»i  ••■.ic-hali"  t.  ns  of  ore. 
In  rhf'  -.iiiie  nei;,li!'»'rhi'i'il  wv^  i':^."n:«l  ii';;i;..j:  n:  arc  rials  in  iil.wrj  dance, 
t«v,;»-:li;rr  with  l.ir^c  tracts  I'f  :;nibcr-l.ii.d  :?u;r.ible  Lv  ^.aarcoal  and  other 
par'fH:)'>.«-s. 

F'.rr!!«*r<lM*:jils  of  rjie  •^[•eririons  ot  rlr.s  Civiipany.  t. >::■.' rhi.T  with  a  do- 
srri;r;..n  of  rlie  charn'-'i-r  t-f  o:v.  E.'iile  ...f  ocri.;'.TLi.v:e.  and  j^t-ulouical 
fibrillar.:  .11,  irom  rhi-  rr^-  rr  «if  ClariiicH  Ki;:.:'  ar.il  .Ta:ii«. s  P.  IIaj;:uv.  iiave 
Lecij  :i4iv»:Li  in  [»revioi:s  i'a,^es  under  tiie  i:i.-ueral  bcadijij;  Iioa  and  Coal. 

PLr^IAS   AND   LAsfSEN   COVyTIHS. 

TIi^--e  twn  frountirs  are  sirr.nrev'  in  the  TI:j:Ii  Sierra,  north  of  the  line  of 
tli»'  <>*r irr.ii  Pacilic  Railroail.  and  [jre^enr  many  [HMiirs  of  similarity  iu 
th'-ir  g^-olMiriral  ajul  to[«OL;r;ip!iiral  ti'atnres.  llcic,  acctu'din^  to  oiii* 
tliruiy,  arose  thr'  grt-at  dc;:d  riv,.-is  uf  Caliii-mia.  which.  ilo-Mii^  south- 
^7:0'',  wi'vr,  tlurinLT  an  era  recent.  gtM'lt.*.j:iLaiiy,  bat  remote  in  centuiicN 
eovf'icd  Uy  the  lava-cm  prions  tiom  craters,  the  peaks  of  which  are 
eti.-iiv  rcciJirnized  bv  the  traveler  in  this  portion  of  the  State.  Nearlv  all 
tiit'  .-Iialiow  places,  ravines,  an^l  tiats,  to  which  watercoiildbeconvcyeii, 
aie  worked  out  5  and  miners  are  now  turning   their  attention  to'  the 
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defvelopment  of  the  deep  placers.  Miners  believe  tbat  the  Blue  L^ead  can 
be  trai^  through  from  Moore's  Flat,  Minnesota,  Ciipp's  Flat,  Alleghany, 
Forest  City,  Goodyear's  Bar,  Monte  Christo,  Port  Wine,  Saint  Lonis, 
Howlaod  flat,  Gibsonvllle,  Whisky  Diggings,  Onion  Valley,  and  Saw- 
pit  Flat  to  Feather  Biver,  and  thence  through  this  county  sonMi  of 
Clermont  Hill. 

An  intelligent  correspondent  of  th^  Plumas  National  says  of  this 
channel : 

We  are  fully  aware  of  the  fact  that  the  same  characteristics  exist  in  the  bed-rock 
leacbed  bj  Myers  &  Siler  on  Clermont  Hill  as  exist  in  the  Bine  Lead  at  Forest  Cit^, 
Sierra  Ccmnty.  The  bed-rock  is  a  soft,  friable  shale  or  slate,  either  white  or  bine,  m 
the  crevices  and  pot-boles  of  which  remains  of  plants  and  animals  are  sometimes  found 
in  a  fair  state  of  preservation.  Again,  the  ontcroppings  of  the  rim-rock  are  plainly 
visible  and  easily  traced  all  along  this  rich  channel ;  and  here  we  may  observe  in  pass- 
ing, that  the  indications  presented  on  the  ridge  east  of  Qnincy  point  to  the  existence 
of  aoriferoiis  deposits  in  that  direction.  And  why  f  Simply  becanse  all  the  gnlches 
and  ravines  in  this  ridge  have  paid  well  for  working  in  former  years.  From  this  we 
nay  coDclode  that  a  basin  or  channel  exists  in  this  direction,  extending  from  Argen- 
tine by  way  of  Squirrel  Creek,  throngh  above  Mill  Creek,  and  faUing  or  emptying  into 
tbe  Blue  Lead  Channel,  at  or  near  Clermont  HiU. 

Among  the  extensive  operations  now  in  progress  are  the  works  of  the 
Hungarian  Hill  Company,  situated  near  Qnincy,  the  North  Fork  Com- 
pany, and  several  companies  in  Argentine  district. 

The  Hungarian  Mining  Company  purchased  the  claims  on  which  it  is 
DOW  operating  a  little  less  than  a  year  ago  for  the  sum  of  $50,000,  and 
at  once  commenced  the  work  of  introducing  all  the  modern  improve- 
ments in  hydraulic  mining.  The  company  has  already  laid  out  over 
t5D,000  in  improvements,  and  is  still  under  heavy  expense.  Thousands 
of  feet  of  huge  iron  pipe  have,  been  laid,  large  flumes  have  been  built, 
reservoirs  constructed,  miles  of  ditch  dug,  and  still  the  work  goes  on. 
The  company  is  now  piping  in  what  is  known  as  Quigley's  Eavine,  on  the 
west  end  of  the  diggings.  The  flume  here.is  in  four  sections,  making  a 
length  of  1,800  feet.  The  flume  is  very  substantially  built,  is  4  feet  8 
inches  wide  inside  the  blocks,  and  on  6  inches  grade  works  well  with 
1,000  inches  of  water.  Two  large  undercurrents  catch  all  the  fine  dirt, 
and  it  seems  impossible  for  the  gold  to  escape.  Between  the  sections  of 
flame  are  ground-sluices  so  arranged  as  to  break  up  the  dirt,  which 
might  otherwise  pass  off  in  ^^  chunks."  The  bank  of  gravel  at  this  place 
is  from  100  to  200  feet  deep,  and  contains  gold  from  the  surface  to  the 
bed-rock.  Two  large  "  giants  "  are  worked  against  the  bank,  throwing 
some  900  or  1,000  inches  of  water.  With  a  pressure  of  300  feet  these 
pipes  keep  the  flume  constantly  filled  to  its  full  running  capacity,  and 
the  bank  seems  fairly  to  melt  before  their  almost  irresistible  power. 
Bocks  weighing  handredj  of  pounds  are  tossed  about  the  flume  to  land 
in  the  caiiou  below.  In  the  old  workings  on  the  north  side  of  the  claim 
the  company  has  constructed  a  new  flume  3  feet  wide  through  the  whole 
length  of  the  tunnel,  and  at  the  lower  end  has  placed  undercurrents  suf- 
ficient, it  seems,  to  render  the  escape  of  gold  impossible.  The  main  pipe 
is  finished  to  this  point  also,  and  two  or  three  days'  work  will  place  the 
remainder  of  the  machinery  in  position  to  commence  piping.  Here  the 
fonner  owners  did  all  their  work  on  these  claims,  and,  from  their  noted 
richness,  the  yield  under  the  present  appliances  must  be  immense.  The 
company  own  about  one  hundred  and  fifty  acres  of  ground. 

At  Dutch  Hill  the  North  Fork  Company  has  shown  the  practicability 
of  working  rich  placers  profitably  by  elevating  water  by  pumps  driven 
by  steam.  At  a  point  on  Ohio  Creek,  about  ten  miles  from  Prattville, 
this  company  has  constructed  a  dam ,  from  which,  through  a  No.  10  iron  pipe 
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6  inches  in  diameter,  water  is  pumped  to  the  distance  of  700  feet  and  to 
an  elevation  of  328  feet.  At  tbat  point  the  water  is  received  in  a  large 
reservoir,  and  is  thence  conveyed  four  miles  through  a  flume  to  the  dig- 
gings. The  gold  is  coarse  in  character,  the  gravel-wash  extensive,  and 
the  deposit  rests  upon  a  slate-bed.  In  proof  of  the  surpri^ng  richness 
of  the  mine  the  company  had  a  clean-up  lately  from  an  eight  days'  run, 
which  yielded  the  snug  sum  of  about  200  ounces  of  gold. 

The  following  account  of  Argentine  district  is  condensed  from  the 
Plumas  National : 

Twelve  miles  to  the  cast  of  Qnincy  is  a  notable  mining  locality,  now  known  as  Ar- 
gentine. The  placers  and  gold-bearing  le<lges  are  mainly  situated  ^ong  Squirrel  Creek, 
and  were  familiarly  known  to  old  settlers  as  Greenhorn  Diggings.  The  present  name 
of  Argentine  was  given  by  a  company  which,  some  vears  ago,  discovered  in  the  vicinity 
a  silver- bearing  quartz-ledge.  For  a  time  much  labor  and  money  were  expended  in 
digging  tunnels,  sinking  shafts,  and  performing  other  laborri  upon  the  silver-lode;  bnt 
the  mine  proved  valueless,  and  the  work  was  abandoned.  Two  miles  to  the  east  of  the 
silver-lode,  and  directly  in  the  gold-belt  which  stretches  from  Bi^  Memlows,  via  Indian 
Valley,  to  Jamison,  are  situated  the  extensive  quartz  mines  and  mills  belonging  respect- 
ively to  J.  W.  Duesler,  Hobart  Brothers,  and  the  Keystone  Company.  At  the  same 
point  is  the  great  hydraulic  placer-mine  belonging  to  E.  A.  Heath.  The  placer-claim, 
which  is  one  of  the  largest,  and  alsooue  of  the  richest  in  Plumas  County,  is  remarkable 
as  being  probably  the  only  rich  and  extensive  mine  of  this  class  in  the  country,  in  which 
there  is  little  or  no  gravel-wash.  At  the  surface  the  mine  presentit  the  nsual  accompa- 
niment of  red  earth  and  tertiary  sands,  with  here  and  there  a  streaking  of  gray  volcanic 
ashes.  The  bed  is  yellow  clay-slate,  iron-stained  shale,  and  fragments  of  silicions  blue 
schist ;  but  the  usual  gravel-drift  is  almost  totally  absent.  The  gold  is  exceedingly 
fine,  and  seems  to  come  directly  from  decomposed  auriferous  quartz-scams  which  abound 
in  the  clay-slates  on  the  npi)er  or  eastern  side  of  the  excavation. 

Duesler's  quartz-mine  lies  to  the  south  of  Heath's  placer.  South  of  Argentine  crops 
np  the  great  blue  serpentine  ledge,  which  is  clearly  traceable  from  Big  Meadows  to 
Jamison.  At  Duesler's  mine  a  volcanic  dike  of  gray  trachyte  lifts  its  unwelcome  form  ex- 
actly in  the  center  of  the  quartz-deposit,  and  has  Uterally  torn  the  ledge  into  fragments. 
Through  ignorance  of  this  seismic  disturbance  many  years  of  hard  labor  and  many 
thousands  of  dollars  have  been  fruitlessly  expended  in  the  vain  endeavor  to  find  a  true- 
tissure  ledge  in  the  heart  of  this  obdurate  bai>altic  mass.  The  hill  hivs  been  couipU*tely 
gophered,  gullied,  and  honey-combed  in  every  i)08aiblo  direction,  for  the  broken  ami 
distorted  stringers  of  quartz  have  been  thrown  into  every  conceivable  position  and  trend 
by  the  disturbance.  The  (inartz  obtained  from  this  fractured  mass  has  always  yieltU»d 
good  pay;  and  there  are  substantial  reasons  Ibr  believing  tbat,  if  the  ledge  is  opened  at 
a  point  remote  from  the  volcanic  dike,  it  may  be  protitablj^  worked. 

No  returns  were  received  from  Indian  Valley,  formerly  an  important 
quartz-district.  The  returns  from  the '*  Plumas  Eureka"  quartz-mine, 
of  Lotidon,  situated  in  the  eastern  portion  of  the  county,  are  ^iven  under 
the  head  of  Quartz-Mining  on  a  previous  paji^e  of  this  chapter.  A  very 
line  and  valuable  deposit  of  pyrolusite,  assay  in  <]^8Gy^Q  percent,  of  binoxide 
of  iiianj^anese,  has  been  discovered  contiguous  to  the  large  iron-depos- 
its of  Plumas  County.  In  the  same  regicm  there  exist  lar^e  deposits  of 
sulphate  of  baryta  and  of  line  clay,  steatite,  and  asbestos,  accompanying 
the  copper  and  iron  lodes  of  the  county. 

Mr.  W.  F.  Stewart  visited  Lassen  county  during  the  fall  of  1873,  and 
contributes  to  the  Mining  and  Scientific  Press  the  following  description 
of  some  of  its  resources : 

Lassen  County  is  mainly  adapted  to  agricnltnre.  and  also  to  cattle  and  sheep  raisinpj. 
It  is  easily  accessible,  cither  from  the  Sacramenio  Valley  via  Chico,  or  by  the  daily  statue- 
line  from  Keno.  From  the  last-named  pl:K*e  to  Susan ville  the  route  passes  through 
Lou;jf  Valley,  Ilouey  Lake  Valley,  and  Susanville  Valley.  The  scenery  is  picturesque 
and  the  road  almost  a  level,  all  the  way.  For  twenty  years  past  gold  has  been  found 
in  ]>aying  quantities  along  Gold  Kun  and  other  streams  in  this  county,  hut  the  extent 
and  richness  of  its  placer  gravel-beds  were  not  fully  understood  until  within  the  past 
two  years.  That  gold  existt^d  at  liaydon  Hill  and  copper  at  Big  Meadows,  has  been 
known  for  a  longer  period;  hut  more  recently  miners  discovered  that  the  gravel-de- 
posits were  not  only  extensive,  but  richer  than  any  hitherto  known.  Something  more 
than  a  year  ago  attention  was  attracted  to  an  enormous  gold-bearing  gravel- bed  on  the 
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Tery  apfix  of  tbe  Sierra  Nevaddi  a  few  miles  south  of  Snsanville.  Parties  are  now  en- 
gacred  in  developing  this  mine,  and  the  wonderfally-rich  prospects  which  they  have 
Lund  enconrage  the  belief  that  their  labors  will  be  crowned  wijth  success. 

Infinitely  beyond  Diamond  Mountain,  and  beyond  anything  which  I  have  seen  in  this 
region  as  a  placer-deposit,  is  the  Snsanville  gravel-mine,  near  Big  Spring,  twelve  miles 
west  of  Susanville.  Recently  Mr.  Isaac  Brauham  purchased  a  large  interest  in  this 
mine,  and  is  now  actively  engaged  in  cutting  a  ditch  to  the  works.  The  mine  is  a  ter- 
tiary gravel-bed,  having  a  visible  length  of  one  and  a  half  miles  from  north  to  south 
and  a  length  of  one  mile  from  east  to  west.  On  the  north,  west,  and  south  the  gravel 
is  covered  by  an  outflow  of  lava  as  at  Cherokee.  On  the  east  the  mine  is  bounded  by 
a  rim  of  solid  granite.  In  brief,  the  mine  is  a  gold-bearing  gravel-basin  of  surprising 
richness.  The  Susan  River,  containing,  for  most  of  the  year,  2,000  inches  of  water, 
nns  directly  through  the  heart  of  the  bed,  and  can  be  easily  brought  to  bear  directly 
upon  the  mine  by  making  a  ditch,  or  flume,  three  miles  in  length. 

The  gravel-bed  has  the  remarkable  depth  of  about  60  feet,  and  yields  pay-dirt  to 
every  panful  of  gravel  from  surfaco  to  bottom.  It  is  easily  washed,  and  unlike  the 
famous  deposits  at  Cherokee,  Morris  Ravine,  and  other  gravel-beds,  it  is  not  the  least 
encumbered  with  heavy  strata  of  sand,  clay,  bowlders,  and  other  hinderances,  but  is 
very  rich  pay-gravel  from  top  to  bottom.  There  is  a  splendid  fall  for  undercurrents. 
It  is  also  easy  of  access. 

A  coire^pondeDt  at  Haydon  Hill  says :  "  Everything  here  is  at  a  stand- 
Btill,  and  has  been  for  some  months.  What  with  quarreling  among  the 
owners  and  salting  mines,  imperfect  developments,  failure  to  find  any 
permanent  veins,  and  lack  of  a  sufficient  quantity  of  paying-rock,  things 
look  decidedly  blue.  One  thing  is  certain — there  is  gold  here  somewhere, 
for  in  the  clay  filling  of  the  small  fissures  gold  is  obtained  in  considerable 
qaantities,  and  the  soil  all  over  the  hill,  to  the  very  ridge,  shows  gold,  but 
as  these  fissures  are  generally  but  a  few  inches  wide  not  enough  can  be 
got  out  to  run  a  decent  mill.  This  is  the  more  to  be  regretted  as  the 
neighboring  country  dei)ends  largely  on  the  welfare  of  these  mines." 
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SHASTA  COUNTY. 

The  principal  mineral  region  of  this  county  lies  west  of  the  Sacra- 
mento Biver.  This  county  at  one  time  supported  a  larj^e  population 
engaged  in  placer-mining  on  the  various  creeks,  which,  rising  in  spurs 
of  the  Coast  Range,  have  cut  through  one  of  the  dead-river  channels, 
and  enriched  their  beds  from  this  point  to  the  plains  below.  The  to- 
pography of  the  auriferous  ground  is  here  an  elevated  plateau,  inter- 
sected at  right  angles  by  modern  streams  which  have  worn  their  way 
to  the  bed-rock  of  the  old  channel  and  dispersed  its  contents  over  the 
low  rolling  hills  and  the  plains  below,  almost  down  to  the  Sacramento 
Biver,  a  distance  of  fifteen  or  eighteen  miles.  Some  of  these  creeks 
have  been  noted  for  their  enormous  yield  of  gold.  Among  these  are 
Dry  Creek  and  Clear  Creek.  During  the  fall  of  1848,  shortly  after  the 
discovery  of  gold,  Major  Eedding,  one  of  the  pioneers  of  California,  with 
the  assistance  of  a  few  Indians,  and  the  rudest  of  appliances,  took  out 
from  the  bed  of  Clear  Creek  over  $60,000.  Subsequently  the  towns  of 
Shasta,  Horsetown,  and  Piety  Hill  were  built,  and  maintained  a  large 
mining  population  for  many  years,  until  the  beds  ahd  bars  of  the  creeks 
had  l^en  worked  over  several  times.  Among  the  richest  of  these 
streams  was  Dry  Creek,  in  the  vicinity  of  Piety  Dili.  IJei^e,  in  1853- 
'54,  W.  K.  Conger  worked  out  a  claim  20  by  60  feet  from  surface  to 
bed-rock,  a  depth  of  30  feet,  and  took  out  $22,000  from  this  small  claim. 
In  1852  a  Mr.  Cooper  worked  200  feet  of  the  line  of  channel  of  this 
stream,  and  took  out  $170,000.  At  a  later  period,  F.  A.  Jones  worked  a 
claim  on  Dry  Creek  which  .yielded  on  the  bed-rock  $1  per  bucket.  The 
Scott  crevice  also  yielded  an  almost  fabulous  amount.  Numerous  other 
but  somewhat  less  authentic  instances  could  be  given,  to  demonstrate  the 
richness  of  the  ancient  channel  which  has  fed  the  modern  strchims. 

Following  the  exhaustion  of  the  surface-placers  the  country  was  rap- 
idly depopulated.  The  once  lively  mining  camps  and  prosperous  towns 
were  deserted  and  remained  in  this  condition  until  the  construction  of 
the  Oregon  and  California  Eail road  infused  a  new  vitality  into  both  the 
agricultural  and  mining  interest  of  this  county. 

Within  the  past  five  years  the  mining-ground  between  Clear  Creek 
and  Dry  Creek,  in  the  vicinity  of  Piety  Hill  and  Horsetown,  has  been 
concentrated  by  relocation  of  abandoned  gronnd,  purchase,  and  location 
of  new  grounds  in  the  possession  of  a  company  incorporated  as  the 
Dry  Creek  Tunnel  and  Flumiug  Company,  and  under  the  management 
of  Mr.  George  F.  MacPherson.    The  grounds  of  this  company  embrace 
1,732  acres,  of  which  less  than  100  acres  have  been  worked  out,  and  this 
portion  only  on  the  rim-rock.    In  opening  this  ground  so  that  the  most 
recent  hydraulic  improvements  might  be  applied  to  its  working,  great 
difficulty  was  encountered  in  securing  a  tail-race.    Dry  Creek  was  flat 
aDd  afibrded  none ;  but  a  survey  established  the  fact  that  the  bed  of 
Clear  Creek  was  several  hundred  feet  below  that  of  Dry  Creek.    A  tun- 
nel and  deep  cutting  from  creek  to  creek  was  made.    It  is  2,400  feet  in 
length,  and  has  occupied  two  years'  time  in  construction,  and  used  over 
200,000  feet  of  lumber.    It  terminates  at  a  point  near  the  center  of  the 
company's  claim,  100  feet  below  the  surface  of  the  ground  on  the  bed  of 
Dry  Creek,  having  its  outlet  on  Long  Gulch,  a  tributary  of  Clear  Creek. 
Shortly  after  its  completion  a  sudden  rise  of  Dry  Creek  swept  a  vast 
volame  of  water  and  drift-wood  through  the  tunnel,  breaking  the  tim- 
bers and  caving  the  tunnel  for  a  distance  of  several  hundred  feet.   This 
nofortnnate  accident,  rendering  ineffectual   a  work   which  had  cost 
$48,000,  occurred  before  the  boxes  had  been  cleaned  up  on  the  first  run. 
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thriMiirli  I  lit'  1  idi:^^  iri)m  CU-ar  t'lvt-k  to  Pry  Cn-^^k,  ]»if*sents  the  api)ear- 
an<-».'  or"  a  channel,  while  tlie  di';v«"»sir  on  the  west  <ide  of  the  rim  seems 
to  br-  a  I'M^in  I'-rmatiou.  On  the  e;jsr  ground  a  wash  in  )j  ef  r)0.<H»o  cubic 
vanls  vii  iib-d  *1»JHH»,  i^r  j^t,  aveiaire  of  1*^  cents  iht  cubic  vard.  On  the 
v.#*-t  >iil»*  -.i.snn  cubic  yaids  j^avc  *74 !..♦»,  or  an  iivemjse  of  o7  ccuts  per 
cubic  yard.  Kxrcn>ivv  ini[!iovt-nit-nts  for  tlie  purpose  ot  brin;;in]j:  water 
from  the  mountains  west  of  the  aur:fort.»us  bolt  are  now  in  contempla- 
tion, antl  such  works  are  fully  ju-ititifd  in  view  «»f  the  character  of  jrro and 
exposcil  liy  the  tunnel  throuL'h  the  rid.tre.  and  the  other  deep  workings 
uf  the  JJiv  Creek  Tunnel  and  Fiuminir  ConiTranv. 

On  the  mountain-range  to  the  west  are  found  several  veins  of  silver- 
b*-arinu'  quartz,  which  were  visitinl  during  the  present  year  by  Dr.  Henry 
JJegroot,  who  turuishes  the  following  information  : 

S»;vi-i;ji  \>;ir"4  Djio  soJi:r  cxe'J  !i:»M:t  an^>t'  r»-;::inliii;:  tpuirtz  lUjiooviTios  in  Sliastft 
C'liiiif. .  I'l.r  ;T  M'on  ilinl  nsii.  Thi-  rire  \v;is  it-iViitttMv.  TLr  iivrr«.>:irv  ntaoIiiiuTV  wjia 
€::;ii«r!i-:vi*  :i!irl  :iliii<i>t  i!uat raii):ili>  at  tii:it  till]*-.  TI:i*  kno\vltMl;:o  liow  tu  work snch 
lurk  u;:-!  I!ii;itta.  ami  smnlry  otJit-r  caiisi-s  uiiitiil  to  Imt  turtli»*r  i»ri»;»ie?»s.  T!ii»  li*cl(^ 
111-  fti*:::i;»i!  in  a  chain  t>i  in;;;rt-il  n:i>iinrai!)<.  aln-aay  rvtV-rrt-tl  to.  \VfM  of  Pi«*ty  HiU 
tbi-  ii-<i.;»  *  *:*)\i  out  boMly  in  jjiaiiitc  n»ar  it>  jwintiou  with  ijlatt*  li>ruiati(in.s.  They  are 
iniiin-n»*i .  :i!jii  w»"ll  lit  lini-«l.  Tin-  yaii^iUf  i>  n«iaif/.  ami  tlii-  pay-<»rf  blaiki^h  suiphu- 
i».'tnof  -"llvi  r.  r.arryiij;;  al!*o  a  small  ipiantiTy  nl'  noM.  Tin*  i»n's  are  l>a>e  anil  roqinre 
loasTJii'i  iM-iiifir  yii'ldin;;  llji-ir  ti.i-asjin-s.  In  a*i'»rmlin;:  ilu*  liiH  the  tir>t  v*'in  of  any 
tnn\ni-i\\i*\i*-i-  !"*  f{jt*  (.'ly'stal.  This  >!»ii\\-i  fur  haU'a  niili*  hy  i-roo}iin<;s.  A  shal'r  >0  fwst 
<l'.i  p  h:i^  hi  ill  -'Wik  npiin  it.  IJoi-k  li»  iVft  finni  tut-  >nifatf  otiIv  a>sayril  a  fiw  «h»llai"S, 
hiit  fiiisn  thi-  htitroni  i»f  the  .>liait  ;:avf  s:\\\*\.  S«  vi-ral  tr>;-  v.tn  iiuuh*  from  otlu  r  parts 
of  fh«-  \*\u  •■•[i!;illy  -'a»i«»t";M'tory.  This  chiim  was  piiri-li  '<^'\\  l»y  San  Fran<'i>t'<.»  partirs, 
ainl  a  M»iii:;M't  ha.*?  ht-cn  h-t  lor  thi*  i'Xirariit»n  of  «»nf  hni.tlrtd  tons  of  ore.  It  is  the 
iiit<-iiiiii:i  of  flu*  nwn«-rs  to  sark  the  ore  and  ^hip  it  to  5»an  Kranoi>»-o  for  the  prejk-ut. 
rartht-riip  tli«  hill  lies  the  "Ciminnati."  Si»me  little  work  has  been  done  tui  this 
vi-in  af  a  point  wIuti'  it  has  been  cnw>ra  hy  a  nuuintiRii-strcam.  Knoii«^li  was*  exrracteJ 
to  j^ive  :i  i;tir  woikin;:  ti-.^t.  It  p^oil  6-HH)  per  ton.  jjiill  farther  np  the  nionntain  lii*s 
thir '•  ('hira^i'.''  A  small  five-stamp  mill  and  fnrnaee  are  at  work  on  tliis»  vein.  On 
aecoiinr  of  limited  faeiiities  forworkiiijj.  the  n»ek  extraetetl  is  selected  wiih  hernpii- 
Imis  ran-,  and  only  smh  as  pays  f:-iOi»aiid  s.'o(i  pi-r  ton  is  wt»rk«d.  In  this  vt-iii,  on  tlio 
hanniii;i  wall,  i>  foiuid  a  tliin  sram  of  ruby  ^ilve^.  Considerable  work  has  Ken  douo 
on  r)(h«'r  claims  in  this  vicinity. 

KLAMAXn   COUNTY. 

This  county,  situatcil  in  the  northwestern  i>art  of  the  State,  is  noted 
prin(?ipally  for  its  "  gold-blull.s,'-  which  have  been  worked  for  many  years 
for  the  auriferous  sands  found  on  the  ocean  beach,  where  the  blull's  are 
washed  by  the  surf.  These  mining  operations  are  i»eculiar  to  California 
and  Oregon,  but  very  little  seems  to  be  known  concerning  them.    To  tho 
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accouiit.s  giveuin  former  rcpurtH  I  iuld  tlii-s  .ycur  some  fn-slt  niatcritil.  In 
18i>Ua  iHtrt.vot'ath'eiitiirerH  triivclcd  Imiii  TnniiiiHl  up  tlio  const,  ttvekiiig 
lor  tbe  uiuiitL  of  Trinity  Kivcr,  wliicb,  iiistcnil  of  being  iii  reulity  lui  iiffliieiit 
of  ibv  Kliiinatb,  vtua  Kupposfd  to  hare  a  seiiaratc  nioutb.  At  a  s[)ol  on 
tbe  beavli  tliey  saw  glitteiiii^  [KU'ticles  iu  tbo  kuiiiI,  ubicb  on  cxaiuioa- 
tion  pi-ovoil  to  be  koKI.  AIIit  collecting  some  v(  Lbi»  gold  tbey  went 
Itack  to  Ti'inida<1  to  [n-ociire  iintvisioDS,  &c.  On  their  return,  however, 
tbey  funiid  nothing  but  a  bed  of  gravel,  a  change  in  the  dii-ection  of  the 
surf  having  earricd  away  or  covei-eil  up  tbe  gold.  It  may  Ik-  remarked 
that  wlieti  the  direvtion  of  the  wind  is  sucb  that  tbe  snrf  breaks  .siiuare 
on  the  beach  it  rolls  n|>  nitisfes  of  coarse  gravel  and  no  hliiek  sand  is 
visible;  h;it  nben  it  cuts  the  bench  at  an  angle  tbe  gravel  is  washed 
<nt-i  heajis  in  eertiiiii  s|tota,  and  iu  otborii  blaek  toind  is  dejiositeil,  more 
or  li-ss  ri<-li  in  gold.  After  tbe  discover)'  mentioned  above,  eiisuetl  the 
fiimooH '■gold-bluff  excitement,"  well  renieuihcred  by  many  early  (,'ali- 
fomiaus.  The  beacli-sands  were  worked  in  rockers  and  »luiees.  From 
that  time  to  the  present  tliese  beaciies  have  l>eeu  steadily  vvorkod,  tbe 
highest  amonni;  taken  out  in  one  year  up  to  the  ]>reHeut  being  said  to  be 
?:;5.0Ui)  for  tbe  lower  claim.  The  proi>rietoi-s  have,  however,  laboi-ed 
oiidi-r  the  disadvantage  of  a  scanty  sn|»ply  of  I'rcsb  water,  not  being  ahlu 
10  kiH-p  their  sluices  running  more  than  oue-third  of  tbe  time. 


FN.  t_Tb«  b«>ch  at  Galil  Blnlb,  IcbIiIds  wntli. 

At  a  meeting  of  the  California  Academy  of  Sciences  Mr.  A.  W. 

Chaiio.  of  the  United  States  Coast  Sur%'oy,  rend  a  pa[)er  descriptive  of 

these  bluffs,  and  presc'Uted  drawings  showing  a  general  view  of  the 

I   inining-gronud  and  sections  of  tbe  bluff,     i  copy  an  excellent  report  of 

liis  pH|N.>v  from  tbe  Mining  and  Scientific  Press : 

He  ap>rrilit-r4  tbe  coaM-liiiit,  cniiiiu);  froin  the  iinrlli  iiftiT  liaviii;;  tlic  Kliuiiatli  River, 
» IkIii;; cxtrfMiiely  brukirii  ami  ruclcj'.    M  n  pniiit  itlmiit  funrinilcM  twill li  of  lliu river. 

Iiaakx  null  deiNMitH  or  Miiid  ut>i r,  nlllioiiKU  tbit  irmiimHiiuim'iit  a(  tlio  Iiliillii  pn>|iiT 

LI  at  till-  iiiiiuth  of  tbo  0«i<e;;au  Cnvl:,  nnil  ii-vcii  m\U-H  rnnii  lh<-  KhiiiiRtli.  l^iin  f«r 
Diiii!  iiiitvH  i\u-Tc  iM  on  uliiiost  iiEilirnken  lino  of  i-liUn,  v»r>-iiit;  friini  IWI  to  r.DIi  li-i-t  in 
U'it:Lt.  Miiii,r  uf  tliu  Llitll'H  iiti'  iilisiiliitely  vi'Ttienl.  aiirl  in  Kiiiiit'  inHtaiii'i-H  iiii'  ovit- 
taunting.  At  luir  irator  tliere  in  n  narrow  Iimil'Ii,  Imt  wlii-ii  tli<'  tidu  ih  full  ttu-  M'a 
ivjiittwii  ilirertly  Bfpiiunt  tin!  Iiaiui  of  Ibo  clilT,  tlii'  l)i-:ti-li  Ix^Jiit;  then  iiu|)as.'<:iL>1>^  A 
~ '  IT  of  the  l>ii>cb  iflnhumi  in  l-'i;;.  1  of  unr  cugriivin^ 


Tbu  imninlaiiM  iKick,  of  wliivti  tli«  blaff'*  form  IIik  ~Me:i-i'<i('arntiii 
fjta-v  iiiaiM  nf  gravel,  of  Viir,viii»  nize  Bod  <liiitiii<rtl}'  itittrkod  Inyi 
IU  31 
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This  gravel  can  bo  trncM  across  tho  coantry  northeastwardly  to  n  point  on  the  Kla- 
math Biver,  abont  thirty  miles  distant,  where  the  same  form  of  deposit  mokes  its  first 
-!«  as  you  descend  the  tiTer, 


Fio  8— SMtlijn 


iDFig.  9.  A  ialosm^  B,  tcUow  cln;  ;  C.  ycl!ow  gravpl;  D,  Hndstnuoi  E,  red  anit  yrlloit  gnrnl ;  F. 
■iuiiIi>toDn  with  wooil  lij[iiUo ;  G,  cosriw  n«l  ursvel ;  H,  vpry  flao  bluiih  grarcl ;  I.  ln<lnrat«l  usil ; 
J.  gnrel  with  Iron  cvmcnt!  K,  siuidalone  with  licnlts;  L,  hcicb,  U,  tow  vat«r  tnark. 

As  the  bluffs  are  siaiilar,  or  nearly  so,  in  stratification,  wo  give  a  cut  (Fig.  i) 
Qin4o  from  dnttvint^  by  Ur.  Cliasc,  showiog  the  seciiun  of  tho  cliff.  Tho  heigbt 
of  this  iiliff  from  low-water  mark  U  aUont  227  feet,  the  sketch  showing  a  vertical  sm- 
tioo.  Ttie  tbickuese  of  differetit  strata  are  by  efltination,  as  Mr.  Chase  had  no  stoII- 
able  means  of  determiniiic  tbem  with  exactness.  Commencing  from  the  top,  there  is 
first  a  spclion  of  10  ft-ct  of  loiiui  and  then  20  feet  of  yellow  clay ;  then  40  feet  of  coares 
ycUow  gravel,  which  covers  a  stratnni  of  sandstone  of  brownish  color,  10  feet  in 
tbickiieas.  Nest  in  order  is  40  feet  of  red'Ond-jellow  gravel.  Then  comes  5  feet  of  a 
bluc-cnlored  Baudstonu.  Pnijeuting  from  this  layi^r  are  numerous  stumps  and  other 
portions  of  trees  partially  tranufomicil  iutu  llguite.  Then  there  is  &5  feet  of  very 
coarse  red-aud-yellow  gravel,  and  immediately  beneath  it  5  feet  of  very  lino  blue- 
colored  ftravel.  Under  this  is  15  feut  of  indurated  sand,  coverinj;  a  strotum  of  10  (e«t 
of  gravel,  stnioed  a  deep  red,  probably  from  the  presence  of  oside  of  iron.  Beuestb 
this  is  anntbcr  stratnm  of  sandstone,  5  feet,  blue  iu  color,  with  pieces  of  the  I igo its 
beforo  referred  to  projecting  from  it.  Then  5  feet  more  of  blue  sandstone  without  Buy 
lignite;  (hen  T  feet  ut  gravelly  heaeh  to  low-water  mark. 

The  cliff  described  is  nt  the  lower  end  of  tbo  hluSs  and  near  tho  min in t>- works. 
The  strata  nil  dip  np  to  the  north,  nt  nn  nnglo  of  about  15°,  while  that  at  the  north 
end,  althoui^li  much  broken,  seems  to  dip  toward  tbo  south.  Mr.  Chase  ]ircKent«d 
spei'imens  of  stratnm,  No.  tO,  fiimi  tbo  (op,  iu  wliich,  on  examination,  mica  and  fine 
gold  can  be  detected  with  a  microscope.  Tlie  s|>ecimen  was  a  coucretiou,  ccrucnlcd 
together  by  the  oxides  of  iron  on  a  large  bowlder.  Mr.  Chase  believes  that  it  is  from 
this  stratum  that  tbo  largest  amount  of  fino  gold  is  obtained. 

In  describing  tbo  method  of  working  the  mines,  he  rays  that  ho  rode  up  the  beacb 
with  (he  BUperiDteDdeot  of  the  lower  claim,  just  ns  the  tide  was  turning  togoont. 
The  pracliceil  oyo  of  tho  siiperintendeut  of  the  claim  noted  every  tudicalion  of  the 
presL'uco  of  black  sand.  Alighting  at  a  spot  at  the  base  of  the  cliff,  he  scrapeil  away  tbe 
loose  gravel,  and  taking  up  a  shovel -fall  of  tbo  sand  lying  beneath  be  panned  it  ont  in 
thelittlespoolsof  water  left  by  the  receding  tide.  On  finding  a  "good  prospect"  hedis- 
patched  a  messenger  to  tbe  works,  and  tbe  mule-train  came  down.  There  are  some  40 
of  these  animals  employed  altogol bur,  but  in  tbe  present  instance  but  liiof  thoui  were 
nscd.  Each  mule  carricil  a  couple  of  sacks  of  coarau  canvas  attached  to  tho  paci^saddle. 
Each  sack  will  contain  abont  125  pounds  of  aond  and  jjravel,  the  mnlo  packing,  there- 
fore, S.'KI  pounds,  and  the  train  of  16  carrying  some  4,000  pounds,  or  two  tons,  at  oira 
trip. 

There  being  no  shafts  or  tunnels,  t 
outlay  for  "  mine-expenues"  is  not  qi 
Com  stock  miues. 

The  top  gravel  being  stripped  off,  the  underlying  sand  was  gathered  into  little  piles. 


/ 
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While  the  men  were  thus  cnguged,  the  BuperiatendeDt  invited  Mr.  Cbase's  attention  to 
the  api>earance  of  the  bed-rock,  which  glittered  with  particle8,  and  ho  could  well 
believe  the  stories  of  the  first  discoverers.  So  exceeaingly  fine,  however,  is  the 
ebaracter  of  the  gold  that  it  requires  a  much  larger  quantity  of  these  particles  to 
make  a  cent  in  value  than  one  not  familiar  with  the  subject  would  suppose.  After  the 
sand  bad  been  shoveled  into  little  piles,  the  canvas  sacks  were  taken  from  the  mules 
and  filled.  With  a  word  from  the  driver  each  mule  walked  up  gravely  between  his 
Backs.  On  their  being  placed  on  his  back  he  would  start  off  on  a  trot  for  the  worlu. 
The  animals  had  to  pass  several  points  where  the  sea  was  breaking  pretty  well  npon 
the  blaff ;  when  they  saw  a  heavy  breaker  coming  in  they  would  face  the  cliff  like 
veterans,  with  firmly-braced  feet  and  drooping  ears,  and  allow  the  water  to  dash  over 
them.  When  the  swell  receded  they  would  start  again  on  their  way.  During  the 
time  Mr.  Chase  was  present  these  mules  made  three  trips,  carrying  up  over  six  tons 
daring  a  single  tide. 

On  arrival  at  the  works  tbo  sand  is  placed  in  an  inclosure  called  the  ^^  sand-corral.^' 
A  large  lagoon  near  by  supplies  the  water  for  separation.  A  small  stationary  engine 
and  force-pump  is  in  use.  The  washing  is  done  in  "long  toms^' with  coj^per  plates. 
The  plates  are  nrst  coated  with  a  layer  of  silver  before  the  quicksilver  is  applied. 
During  the  week  Mr.  Chase  was  in  the  vicinity  of  the  works  they  cleaned  up  a  six  or 
seven  days'  run  and  retorted  |1,G00  from  the  washing  of  two  machines.  The  succeed- 
ing week  they  cleaned  up  $1,700.  This  yield  comprised  the  gold  from  a  portion  at 
leaitt  of  the  rich  deposit  spoken  of. 

As  the  experience  of  the  successive  proprietors  of  this  extraordinary  gold-mine  goes 
to  prove  that  immediately  after  a  heavy  cave  or  slide  of  the  banks,  the  beaches 
are  richer  and  its  gold  coarser,  it  seems  strange  that  up  to  the  present  time  no  artifi- 
cial means  have  been  resorted  to  in  tbo  way  of  blasting  down  the  cliffs  or  undermining 
them  by  hydraulic  process  to  increase  the  yield  of  gold.  The  sea,  working  ceaselessly 
night  and  day,  is  the  great  natural  separator,  and  man  has  but  to  {gather  the  results  of 
its  tireless  work.  Many  ideas  have  been  advanced  as  to  the  possibility  of  gold  in  quan- 
tities and  coarser  in  character,  being  found  beyond  the  line  of  surf;  predicated  on  the 
fact  that  it,  in  conjunction  with  black  sand,  has  been  said  to  have  been  brought  up 
from  the  bottom  by  the  leads  of  sailing-vessels.  Several  expeditions  have  been  fitted 
out  from  this  port  to  procure  this  sand  by  means  of  diving  apparatus,  &c.,  but  none 
of  them  were  successful. 

Two  or  three  facts  can  bo  taken  in  conjunction  to  form  an  idea  on  this  subject.  The  first 
is  that  the  gold  evidently  comes  from  the  bluffs.  This  no  oue  can  doubt  after  once  view- 
ing them.  The  second,  that  after  caves  the  gold  obtained  is  much  coarser  in  charac- 
ter. The  third,  that  it  is  ouly  after  a  continued  succession  of  swells  that  cut  the  beach 
tt  an  angle  that  the  rich  sands  are  found.  When  the  surf  breaks  square  on,  let  the 
storm  be  ever  so  heavy,  it  simply  loads  the  beaches  with  gravel.  The  fourth,  that  no 
one  witnessing  the  power  of  the  surf,  breaking  as  it  does,  with  no  rocky  headlands, 
points  or  rocks  to  deaden  it,  can  doubt  that  it  must  have  an  immense  grinding  force. 
From  these  facts  Mr.  Chase  believes  that  the  gold  follows  the  first  two  or  three  lines 
of  breakers,  and  will  never  be  found  in  paying  quantities  bej'ond. 

Mr.  Chase  sent  t  >  Prof.  J.  D.  Dana  specimens  of  the  sands  of  Gold  Bluff,  and  that 
gentleman,  in  speaking  of  the  sands,  says:  "The  red  grains  in  the  sand  are  garnets. 
It  is  altogether  probable  that  the  deposit  dates  partly  from  the  close  of  the  glacial  era ; 
that  is,  the  time  of  the  melting  of  the  ice  in  the  early  part  of  the  ChampTain  Period 
when  floods  and  gravel  depositions  were  the  order  of  the  day,  and  partly  from  the 
later  part  of  the  Champlain  Period  when  the  floods  were  but  partially  abated,  yet  the 
depositions  were  more  quiet.'' 

TRINITY  COUNTY. 

This  coanty  lies  in  the  northwestern  portion  of  the  State,  and  until 
recently  has  lieen  difficnlt  of  access.  It  has  therefore  not  been  as  fully 
noticed  in  my  former  reports  as  its  merits  as  a  field  for  mining  operations 
would  warrant.  Dr.  Henry  Degroot  visited  this  portion  of  the  gold- 
fields  of  California  in  the  fall  of  1873,  and  has  famished  the  following 
description  of  its  situation  and  rescources : 

Trinity  Coanty  derives  its  name  from  the  principal  river  flowing 
through  it,  which  latter  was  so  called  by  the  first  whites  who  entered 
the  country,  under  the  impression  that  it  emptied  into  Trinidad  Bay,  as 
laid  down  on  the  old  Spanish  charts  of  the  coast.  Situate  so  remote 
from  the  great  centers  of  information  and  business^  and,  until  recently, 
80  difficult  of  approach,  less  has  been  known  of  this  section  of  country 
than  of  any  other  important  mining-district  in  the  State. 
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Trinity  County  covers  an  area  of  about  two  thousand  five  hundred 
square  miles^  being  a  little  over  eighty  miles  long,  from  north  to  south, 
and  thirty  miles  wide.  The  Trinity,  Scott,  and  Salmon  River  Mountains, 
with  their  spurs  and  outlying  ridges,  cover  almost  the  whole  county. 
These  mountains  are  composed  mainly  of  granite  and  gold-bearing  slates, 
many  of  their  foothills  and  lower  slopes  being  made  up  wholly  of  aurif- 
ei*ous  gravel.  At  numerous  points  they  rise  to  au  elevatioa  of  seven  or 
eight  thousand  feet,  the  highest  peaks  being  fully  6,000  feet  above  the 
level  of  Weaver  Basin,  which  has  an  altitude  of  2,102  feet,  lu  ordinary 
seasons,  snow  lies  on  the  higher  portions  of  these  mountains  through- 
out the  year.  The  views  obtained  here,  both  in  the  immediate  neigh- 
borhood and  of  the  distant  moun tain-scenery ,•  are  very  grand.  On  the 
road  in  from  Shasta  we  have  two  noted  peaks  standing  ofi'  a  little  to  the 
south,  the  more  easterly  of  these,  Shasta  Bally,  being  0,375,  and  the 
other,  Yella  Bally,  7,641  feet  high,  while  across  the  Sacramento  Valley, 
one  hundred  and  fifty  miles  away,  Lassen's  Peak,  fianked  by  several 
lofty  buttes,  lifts  itself  to  a  height  of  more  than  10,000  feet.  To  the 
north  is  seen  Mount  Shasta,  still  more  lofty,  and  in  its  vastness  api)ear- 
ing  close  at  hand,  though  more  than  a  hundred  miles  away.  Usually 
the  mountain,  a  huge  cone,  is  covered  with  an  unbroken  siicet  of  snow 
for  a  distance  of  several  thousand  feet  below  its  summit. 

The  Trinity'  River,  which  rises  in  the  northeastern  part  of  the  county, 
runs  first  nearly  south,  then  west,  and  fiually  bending  round  to  the 
north,  after  pursuing  its  course  in  that  direction  for  fifty  miles  or  more, 
falls  into  the  Klamath.  This  river  has  a  north  and  a  south  fork,  the 
latter  haviugalarge  arm  called  the  Hay-Fork.  The  main  river  is  some- 
times termed  the  Middle  Fork.  These  streams,  with  their  numerous 
tributaries,  cut  the  entire  surface  of  the  country  into  high  ridges  and 
deep  canons,  nearly  all  the  flat  or  arable  land  in  the  county  being  con- 
fined to  some  narrow  strips  along  the  principal  streams.  Owing  to  the 
elevation  of  the  mountains,  the  snow,  which,  falls  in  great  depth,  is  apt 
to  lie  for  a  long  time,  keeping  up  the  streamvS,  an<l  thus  affording  water 
for  mining  purposes  until  late  in  the  summer;  many  of  the  creeks  that 
head  in  the  higher  ranges  carry  several  thousand  inchesof  water  through- 
out the  season.  In  this  particular  the  county  is  favored  beyond  most 
other  parts  of  the  State. 

Weaverville,  the  county-seat,  is  the  only  town  of  considerable  size. 
Nearly  all  the  business  of  the  county  is  transacted  at  this  place,  it  being 
connected  with  the  leading  mining-camps  by  means  of  good  pack-trails 
or  wagon-roads,  and  most  of  the  inhabitants  coming  here  for  their  sup- 
l)lies.  From  this  point,  thei^fore,  most  of  the  gold-dust  produced  in  tlie 
country  has  always  been  shipped.  At  one  time  these  shipments  were 
enormous,  having,  for  a  while,  averaged  between  four  and  tive  million 
dollars  per  annum.  Lately  they  have  amounted  to  only  about  81,500,000. 
The  total  value  of  the  bullion  sent  out  from  this  place  is  estimated  at 
$65,000,000,  some  placing  the  sum  as  high  as  $70,000,000— the  whole  of 
it  the  product  of  Trinity  County. 

The  topography  of  the  county  presents  a  peculiar  system  of  mount- 
ains, streams,  and  lakes.  A  glance  at  a  map  of  this  portion  of  Califor- 
nia shows  the  main  Trinity  Eiver  entering  the  county  at  its  northeastern 
corner,  whence  it  flows  south  until  it  nearly  reaches  the  edge  of  the 
gold-bearing  lands,  when  it  curves  round,  and  running  toward  the  north- 
west passes  out  of  the  county.  The  quantity  of  water  carried  by  this 
stream  and  its  numerous  confluents  varies  with  the  season.  Having 
but  little  fall,  the  main  stream  flows  with  a  moderate  current.  Its  tribo- 
taries,  however,  are  all  very  rapid,  some  of  them  having  an  average 
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defioent  of  more  than  200  feet  to  the  mile.    All  the  forks  and  larger 
branches  of  this  river  are  separated  from  each  other  by  mouutaiu-ri<lges, 
their  lower  slopes  composed  of  slates  covered  with  beds  of  auriferous 
gravel,  their  upper  portions  consisting  wholly  of  granite.    These  ridges 
are  lofty,  some  of  them  reaching  an  altitude  of  more  than  8,000  feet. 
Their  upper  slopes  are  precipitous — often  mere  cliffs  of  bleached  and 
naked  granite.    As  a  general  thing,  however,  they  are  timbered  almost 
to  the  top.    Their  sides  are  deeply  eroded  with  canons,  which,  becom- 
ing the  receptacles  of  the  drifted  snow,  hold  the  water  in  reserve  until 
late  in  the  summer.    At  a  number  of  points  these  mountains  spread  out 
into  plateaus  or  basins  near  their  summits.    In  these  depressions  occur 
Uttie  lakes,  all  very  de^p,  and  some  of  them  covering  several  hundred 
acres.    In  these  lakes  many  of  the  larger  streams  take  their  rise,  and 
sach  of  them  as  are  suited  to  the  purpose  have  been  secured  for  reser- 
voirs.   By  damming  up  their  outlets,  which  can  be  done  at  small  expense, 
their  capacities  can  be  increased  many  fold,  insuring  steady  water  to 
the  ditches  fed  by  them  nearly  the  year  round.    With  these  bouutii'ul 
soarces  of  water-supply,  and  with  the  gold-bearing  material  so  proliHc, 
plentiful,  and  favorably  situated,  we  have  here  the  conditions  for  a  large 
and  general  success  in  this  branch  of  uiiuiug.    Even  the  most  extended 
ditches  will  not  require  to  be  more  than  thirty -five  or  forty  miles  in 
length,  while  in  most  cases  they  will  need  to  be  not  more  than  half  that 
long.    Of  the  ditches  constructed  there  is  scarcely  one  having  a  linear 
extent  of  twenty-five  miles,  the  mujority  of  them  ranging  from  three  to  ten 
miles  in  length,  with  water-carrying  capacities  proportionally  restricted. 
The  auriferous  deposits  which  now  constitute  the  principal  basis  of 
mining  comprise  three  classes:  the  mountain-gulches,  the  benches  and 
higher  bars  along  the  rivers,  and  the  banks  or  hills  of  gravel  lying  far- 
ther back  between  the  larger  streams  and  the  mountains.    The  first  ot 
these  are  nearly  exhausted ;  the  second  class,  which  yields  a  large  pro- 
portion of  the  gold  now  gathered,  is  rich  and  easfly  worked,  the  gravel 
varying  from  20  to  GO  feet  in  depth,  being  loose,  free  from  large  bowl- 
ders, and  readily  run  off.    Sometimes  the  water  used  for  washing  is 
raised  by  means  of  wheels  placed  in  the  river  aiifd  turned  by  the  currents. 
Oftener,  however,  it  is  brought  from  the    adjacent  mountain-ravines 
through  small  ditches,  the  head  being  always  feeble  and  the  supply 
usually  running  low  before  midsummer.    These  benches  are  very  ex- 
tensive, reaching  along  the  main  river  for  miles  at  a  stretch,  sometimes 
two  or  three  tiers  high,  and  will  afford  profitable  mining  for  a  great 
many  years.    With  the  exception  of  providing  water,  they  are  attended 
with  but  little  expense  or  trouble.    The  tailings  arc  run  into  the  river, 
where  the  accumulations  of  the  season  before  are  swept  away  with  each 
recuning  stage  of  high  water,  preventing  thereby  any  permanent  col- 
lection of  waste  matter  at  the  discharging  end  of  the  sluices.      In 
the  third  class  of  deposits,  however,  the  large  and  enduring  wealth 
of  Trinity  rests,  and  it  is  these  that  will  give  to  this  county  prominence 
as  a  hydraulic  region  over  every  other  in  the  State.      Nowhere  else  has 
such  a  d4^pth  of  pay-gravel  been  met  with  as  here.    In  the  central  and 
more  southerly  counties  beds  having  a  thickness  of  200  or  300  feet  are 
coosidered  remarkable.    At  all  the  great  hydraulic  centers  of  Placer, 
Yuba,  and  Nevada  Counties,  die  average  depth  is  considerably  short  of 
200  feet.    This  is  much  les^  than  the  ascertained  thickness  of  the  de- 
posits of  many  localities  in  Trinity  County.    In  some  places  the  depth 
of  gravel  is  believed  to  be  COO  or  800  feet,  and  there  are  points  where 
the  absence  of  bed-rock  in  the  intersecting  canons  seems  to  indicate  a 
still  greater  depth  than  this.    Along  the  easterly  base  of  the  mountains 
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that  separate  tbe  North  Fork  from  the  main  Trinity  the  cafions  cut 
gravel-ranges  to  a  depth  of  1,500  feet  without  anywhere  discloc 
along  their  sides  the  bedrock ;  nnmerous  shafts  sank  on  the  rid 
above  to  the  depth  of  several  hundred  feet  having  also  failed  to  re^ 
any  signs  of  its  presence  there. 

Another  remarkable  feature  of  these  deposits  consists  in  their  en 
freedom  from  volcanic  Hows,  ashes,  or  other  igneous  matter,  such  as 
frequently  elsewhere  rendered  the  working  of  the  gravel  exceedii 
troublesome,  and  very  often  wholly  impracticable.  By  the  absc 
hereof  pipe-clay  and  sand — the  former  a  difficult  stuff  to  get  rid  of, 
both  barren  of  gold — ^the  miner  is  relieved  of  another  source  of  perp 
it}'  and  hinderance.  When  it  comes  to  be  run  off  to  a  lower  level  t 
has  yet  been  reached  it  is  possible  that  the  gravel  here  will  o< 
in  a  more  indurated  or  cemented  form  ;  though  as  yet  nothing  so 
pacted  has  been  encountered  as  to  require  the  use  of  powder  to  br 
it  up.  So,  also,  it  may  come  to  pass  when  washing  has  been  exten 
to  much  greater  depths  that  the  rim-rock  formation  will  present  iti 
making  the  construction  of  bedrock  tunnels  a  necessity.  As  yet  tl 
rocky  rims  of  the  old  river-channels  have  nowhere  been  reached. 

Another  peculiarity  of  the  deep  gravel-banks  here  remains  to  be 
ted — so  far  as  explored,  they  pay  all  the  way  down,  and  improve  \ 
depth  attained.  In  all  the  shatts  sunk  and  pits  washed  out,  no  wh 
bari*en  strata  have  be^n  intersected  or  exposed.  A  good  "  prospect^ 
be  obtained  everywhere,  even  upon  the  surface;  a  pan  of  gravel  ta 
from  the  tops  of  the  hills  never  fails  to  give  the  "color."  Vertic 
measured,  every  inch  in  the  shafts  sunk  shows  gold — always  a  nun 
and  sometimes  many  small  particles  to  the  pan.  The  showing  ni 
almost  anywhere  on  top  of  the  ground  here  would  be  considered  a 
shatt  ''prospect"  in  most  of  the  old  districts,  while  the  dirt  remove 
considerable  depths  is  often  rich  enough  to  pay  for  drifting. 

Only  along  the  deeper  ravines  and  at  the  few  points  where  they  f 
on  the  rivers  and  larger  streams  havi*  these  high  gravel-ranges  I 
much  worked.  Wherever  washing  has  been  done,  however,  the  reti 
have  been  liberal  and  often  very  large,  des[)ite  the  careless  mode 
conducting  it  and  the  imperfect  style  of  apparatus  employed.  C 
while  the  water  lasts — and  that,  witli  their  few  and  inferior  ditche 
not  long — do  the  miners  think  of  making  any  serious  exertions.  So  j 
erously  do  their  claims  pay  that  the  most  of  them  are  enabled  to  i 
enough  during  this  period  to  carry  them  through  tbe  year,  and  j 
erally  leave  a  handsome  surplus  besides.  They  have  not  been  in 
habit  of  using  either  quicksilver,  tbe  undercurrent,  or  any  other  nn 
for  saving  the  fine  gold,  which,  having  been  suffered  to  go  off  with 
tailings,  has  reduced  their  earnings, considerably  below  what,  with 
observance  of  a  little  more  economy  and  thrift,  they  might  have  b 
But  all  this,  under  the  new  order  of  tilings  about  being  inaugurate* 
likely  to  meet  with  early  correction. 

Most  of  the  miners  here  own  several  small  claims,  and  some  of  tl 
large  tracts  of  mining-ground,  often  with  ditches  and  water-franchi 
Most  of  these  are  held  on  speculation  or  for  sale,  and  as  compared  \ 
prices  elsewhere  the  figures  set  upon  them  are  not  extravagant. 

These  gravel-ranges  are  everywhere  cut  at  short  intervals  by  (i 
ravines,  through  which  flow  large  and  rapid  streams,  fed  by  the 
petual  snows  that  cover  the  mountains  in  which  they  have  their  soui 
Tbese  ravines  supply  to  almost  every  claim  a  good  working-face  an 
the  same  time  ample  fall  and  outlet  for  the  escape  of  tailings, 
mountains  stand  so  immediately  over  the  gravel-belts  that  short 
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inexpensive  ditches  suffice  to  bring  water  upon  the  ground  to  be  wiished, 
delivering  it  genenilly  under  a  greater  head  than  can  witii  satety  or  ad- 
vantage be  inlly  availed  of. 

Several  imiiortant  projects  for  utilizing  water  and  working  large  areas 
of  proven  ground  are  now  in  progress.  Among  these  is  the  McGillivary 
Company's  works.  Tliis  property  embraces  an  extensive  and  rich  area 
of  the  terraced  bars  on  the  river^  a  large  ditch,  with  valuable  water- fran- 
chise, and  several  hundred  acres  of  rich  alluvial  land.  Atkins  &  Lowden 
also  own  twenty  miles  of  ditch,  with  a  capacious  system  of  reservoirs, 
insuring  a  water-supply  during  the  whole  year.  Other  ditches  are  pro- 
jected for  bringing  the  waters  of  Gafion  Creek  and  the  North  Fork  and  its 
tribntaries  upon  Oregon  Divide  and  the  benches  along  the  main  Trinity, 
H  group  of  lakes  lying  under  Mount  Bully  and  other  tall  }>eaks  of  the 
range  being  used  as  feeders.  The  Loveridge  Canal,  a  bold  and  costly 
scheme,  contemplates  the  conveyance  of  a  large  volume  of  water  across 
a  mountain-gorge  more  than  a  thousand  feet  deep,  by  means  of  de- 
pressed iron  pipes.  The  Davidson  Flume,  projected  on  a  larger  scale 
than  any  other  structure  of  the  kind  in  the  State,  being  12  feet  high 
and  16  feet  wide,  is  another  work  of  much  local  interest.  This  flume 
has  for  its  object  the  running  off  of  the  water  and  tailings  from  the 
Weaver  Bitsin,  and  will  greatly  benefit  a  large  community  of  miners, 
besides  enriching  the  owners,  should  it  result  in  the  final  accomplisb- 
ment  of  the  end  proposed.  Other  enterprises  are  projected  looking  to 
the  same  end,  as  well  as  some  of  minor  im[)ortance,  already  well  ad- 
vanced towarcl  completion. 

Although  placer-mining  was  commenced  here  us  early  as  1849,  on  the 
bars  of  the  Trinity  Kiver,  and  has  been  prosecuted  on  a  small  scale 
Bince  that  time,  the  surface  has  merely  been  skimmed  over,  and  the 
deep  placers  have  not  been  attacked  with  the  ap[>liances  in  use  in  the 
central  inirtion  of  the  State.  A  year  or  two  since  a  number  of  hydraulic 
miners,  old  residents  of  Placer  and  Nevada  Counties,  learning  of  the 
good  oiieniiigs  presented  here  for  that  style  of  washing,  came  to  Trin- 
ity, and  having  looked  nbout  and  become  satisfied  with  the  appearance 
of  things,  proceeded  to  obtain  interest,  by  purchase  and  location,  iu 
mining-grounds,  water-rights,  &c,  several  of  them  taking  up  their 
abode  here.  These  uieii,  with  their  greater  exiienence  and  more  ad- 
vanced ideas,  were  not  lung  iu  introiluciug  the  improved  apparatus 
and  modes  of  o[ierating  to  which  they  had  been  accustomed ;  and  to 
SQch  an  extent  has  the  use  of  these  since  obtained,  that  the  product  of 
gold-dust  has  already  been  sensibly  increased,  and  every  descri))tion  of 
mining  property  is  much  enhanced  in  value.  To  illustrate  this  point 
more  fully,  it  may  be  remarked  that  eighteen  months  ago  the  style  of 
nozzle  known  as  the  Little  Giant,  by  far  the  most  elective  in  use,  had 
not  3'et  made  its  appearance  here;  the  old-t'ashioneii  pipe  and,  very 
often,  the  canvas  hose  being  still  employed,  while  much  of  the  hydraulic 
washing  done  consisted  simply  of  ground-sluicing.  Now  there  are  over 
forty  of  these  implements  at  work  in  the  county,  and  the  number  will 
be  more  than  doubled  the  present  season.  Until  recently  the  under- 
carrent,  the  most  complete  gold-saving  device  yet  operated  in  con  nee 
tion  with  hydraulic  washing,  was  a  stranger  here,  while  the  use  of 
qaicksilver  was  almost  unknown,  not  a  hundred  flasks  having  as  yet  ever 
been  consumed  in  the  county,  fhe  non-employment  of  these  new  aids 
and  inventions,  elsewhere  deemed  indispensable  to  success,  wivs  due  not 
60  much  to  an  ignorance  of  their  existence  or  any  great  obstacle  in  the 
way  of  their  earlier  introduction  as  to  the  tact  that  the  miners  here 
were  able  to  realize  good  wages  without  recourse  to  this  class  ot  auxil- 
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iaries.  In  the  high  benches  along  the  river  and  in  the  deep  banks  of 
hydraulic  gravel,  all  found  good  pay-diggings  after  the  deposits  on  the 
low  bars  and  along  the  gulches  had  been  exhausted.  Hence  the  entire 
population,  aided  only  by  the  crude  methods  and  a^ipliances  of  the 
earlier  day,  have  been  able  to  earn  much  higher  wages  than  the  aver- 
age throughout  the  other  mining-districts  of  the  State.  For  the  same 
reason  the  construction  of  more  and  larger  ditches,  as  well  as  other 
works  designed  to  facilitate  mining  oi>eraUons,  has  been  neglected. 

But  all  this  is  about  to  be  chaujred:  with  the  advent  of  more  experi- 
enced and  energetic  miners,  new  implements  and  apparatus  have  been 
brought  into  use,  and  new  enterprises  set  on  foot.  The  neglected  water 
franchises,  including  reservoir- sites,  lakes,  and  running  streams,  have 
been  taken  up  and  secured.  Thousands  of  acres  of  auriferous  gravel 
have  been  located,  and  much  of  it  patented.  Ditches  of  extra  large 
capacity  have  been  projected,  surveyed,  and,  in  some  cases,.graded  and 
partially  excavated.  Prospecting  shafts  have  been  sunk,  roads  liave 
been  built,  and  within  a  single  year  more  than  40,000  feet  of  heavy  iron 
pipe  have  been  laid  down,  the  whole  of  this  advance  having  been  accom- 
plished in  less  than  one  year  and  a  half.  And  yet  the  era  of  progress 
ha^  but  just  commenced.  For  years  to  come  preliminary  work  must  be 
active  here. 

The  auriferous  quartz-veins  of  Trinity  County  have  received  as  yet 
but  little  development  or  attention. 

Trinity  Centre. — ^Trinity  Centre  is  a  small  town  situated  near  Trinity 
River,  thirty  miles  northeast  of  Weaverville.  There  is  a  considerable 
area  of  good  mining-ground  and  some  excellent  farming-land  in  the 
neighborhood.  The  mines  in  this  vicinity  have  always  paid  well,  and 
still  richly  remunerate  the  six  or  eight  companies,  employing  some  fifty 
hands,  who  continue  to  work  them.  There  are  many  deep  ravines  in 
this  section,  wliich  afford  a  good  deal  of  water  early  in  the  season,  but 
do  not  hold  out  long.  This  place  has  received  an  accession  of  miners 
from  the  older  and  more  central  counties,  and  is  likely  soou  to  regain 
something  of  its  former  prestige. 

In  what  is  known  as  the  St  rope  Creek  country,  located  a  short  dis- 
tance southwest  of  Trinity  Centre,  we  find  a  very  active  mining  locality. 
This  di8tri(;t  comprises  the  region  lying  along  and  adjacent  to  the  east 
branch  of  Stewart's  Fork  and  its  tributaries,  of  which  Coffee,  Musquito, 
Strope,  and  Digger  Creeks  are  the  principal — with  Ridgville,  near  the 
junction  of  Digger  Creek  and  the  East  Branch,  for  its  central  mining 
camp.  The  principal  property  here  is  that  of  Fred.  Deiner,  who  has 
aggregated  a  sufficient  number  ot  claims  to  cover  an  area  of  eleven  hun- 
dred acres.  This  ground  embraces  a  number  of  rich  gulches  and  a  con- 
siderable extent  of  deep  gravel  banks.  The  proprietor  brings  water 
upon  his  claims  through  two  short  ditches,  the  one  supplied  by  the  Bast 
Branch  ol  Stewart's  Fork  and  the  other  by  Strope  Creek.  These 
ditches,  though  small,  have,  owing  to  the  steepness  of  their  grade,  a 
large  capacity,  carrying  when  full  about  5,000  inches  each.  Lust  fall 
Mr.  Deiner  introduced  for  the  first  time  the  Craig  "Little  Giant,"  hav- 
ing before  operated  with  the  old  fashioned  pipe  and  canvas  hose,  in  the 
use  of  which  but  a  com|)aratively  small  volume  and  feeble  head  of  water 
could  be  employed.  Several  smaller  clamis  are  being  worked  here  with 
excellent  results,  the  number  of  miners  employed  in  the  district  amount- 
ing to  about  fifty.  The  ravines  in  this  vicinity  have  always  been  noted 
for  their  yield  of  coarse  gold.  A  year  or  two  since  a  son  of  Mr.  Van 
Maitre,  who  occupies  a  farm  at  the  mouth  of  Stewart's  Fork,  picked  up 
a  piece  of  gold  near  Ridgville  worth  $2,000.     Last  fall  a  ten-pound  lump 
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wasfouDd  in  the  same  neighborhood,  and  the  finding  of  pieces  worth 
.  from  $300  to  $600  and  $800  is  not  infrequent.  Only  the  center  of  the 
gulches  and  ravines  here  has  been  washed  out,  their  higher  banks  and 
Uie  deep  gravel-beds  having,  as  yet,  been  bat  slightly  exploited.  Not 
a  tithe  of  the  gold  originally  contained  in  the  ground  has  been  taken 
out  Between  Bidgville  and  Trinity  Centre,  and  even  farther  up,  there 
are  a  ^rreat  many  high  bars  and  benches  along  the  river  that  have  been 
bat  little  worked — some  of  them  scarcely  tonched — ^notwithstanding 
they  are  known  to  be  rich,  and  water  could  easily  be  brought  upon  most 
of  them. 

Stewarfs  Fork  and  its  tributaries. — ^This,  next  to  the  main  North  Fork, 
is  the  largest  westerly  confluent  of  Trinity  River,  this  stream  below  its 
principal  branches  carrying  more  than  20,000  inches  of  water  in  the 
spring  and  early  summer.  It  takes  its  rise  in  the  main  chain  of  mount- 
sIds  that  strikes  centrally  across  the  county,  its  upper  sources  consist- 
log  of  several  small  lakes  situated  in  basin-like  depressions  near  the 
summit  of  the  range.  The  streams  that  lie  within  the  auriferous  gravel- 
belt  have  yielded  large  quantities  of  gold,  and  although  their  channels 
have  everywhere  been  washed  out,  there  are  still  very  extensive  hy- 
draulic diggings  along  them,  the  gravel-banks  that  they  cut  being  the 
deepest  in  the  country.  Of  tne  water  running  in  Stewart's  Fork  and 
its  branches,  the  Atkins  and  Lowden  Ditch  Company  have  appropria- 
ted 10,000  inches,  the  Loveridge  Ditch  Company  having  appropriated 
from  the  main  fork  about  6,000  inches.  At  its  lowest  stages  this  stream 
famishes  ih)m  three  to  four  thousand  inches  of  water.  The  belt  of  gold- 
bearing  gravel  lying  between  Stewart's  Fork  and  Bush  Creek,  the  next 
eonsiderable  stream  south  of  it,  would  appear  from  the  ravines  that  in- 
tersect and  the  shafts  sunk  upon  it  to  possess  the  extraordinary  depth 
of  eight  or  ten  hundred  feet.  It  has  never  been  bottomed,  however,  and 
it  may  ultimately  prove  to  be  something  less  than  this.  This  gravel 
prospects  well,  and  there  is  no  doubt  that  it  would  yield  munificent  re- 
tarns  under  hydraulic  washing.  The  Atkins  and  Lowden  Company 
baving  completed  the  survey  and  grading  of  a  ditch,  will  commence  the 
xoirk  of  construction  in  the  coming  month  of  March,  it  being  their  in- 
tention to  have  the  first  seven  miles  of  it  completed  and  the  company's 
ground  opened  and  outfitted  early  in  the  summer  of  1874.  This 
section,  which  will  not  at  first  be  made  to  the  full  size,  will,  when  built, 
bring  in  the  water  of  Owen's  Creek,  a  tributary  of  Stewart's  Fork,  car- 
rying about  2,000  inches.  With  this  the  company  will  be  able  to  thor- 
oiiphly  prospect  its  ground  ;  and  it  is  believed  that  it  will  be  possible 
with  the  next  earnings  realized  to  go  on  next  year  and  enlarge  this  sec- 
tion, and  build  the  remaining  thirteen  miles,  constructing  the  whole  on 
the  scale  originally  projected,  10  feet  wide  on  top,  7^  on  the  bottom, 
awl  5  feet  deep.  As  the  ditch  will  have  a  uniform  and  pretty  steep 
grade  all  the  way,  this  will  give  it  capa(nty  to  carry  fully  10,000  inches, 
a  quantity  of  water  that  can  be  commanded  from  March  till  August, 
with  nearly  half  as  much  during  the  remainder  of  the  year. 

Buckeye  Ridge,  BoalVs  Hill,  and  Hush  Creek. — At  a  point  about  six 
miles  south  of  Stewart's  Fork,  Itnsh  Creek,  a  considerable  stream,  en- 
ters the  Trinity  from  the  west.  The  diggings  along  the  stream  paid 
large  profits  in  the  early  times,  and  there  is  still  a  great  deal  of  rich 
gravel.  But  this  stream,  not  heading  like  most  of  the  other  main 
branches  of  the  Trinity  in  the  high  Sierras,  has  but  little  fivll,  and  as  a 
consequence  is  already  much  filled  up  with  tailings;  nor  can  it  be 
worked  to  advantage  by  the  hydraulic  process  until  a  long  tail-flumo 
shall  have  been  constructed  tor  carrying  off  these  accumulations. 
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Between  Stewart's  Fork  and  Hush  Creek,  abutting  on  the  river  and 
extending  five  or  six  miles  toward  the  west,  is  a  vast  accumulation  of 
goid-bearing  gravel  known  as  Buckeye  Ridge.  The  auriferous  material  ' 
here  covers  several  thousand  acres,  and  has  the  appearance  of  being 
from  two  or  three  hundred  to  a  thousand  feet  in  depth.  For  the  few 
hundred  feet  that  it  has  been  explored  by  melius  of  shafts,  the  mass 
consists  of  gravel,  prospecting  well  in  line  gold.  The  easterly  end  of 
Buckeye  Kidge,  where  it  borders  on  the  river,  is  known  as  Boalt's  Hill, 
a  spot  noted  for  the  large  amount  of  gold  it  has  for  many  years  })ro- 
duced  and  is  still  turning  out.  Most  of  the  washing  heretofore  done 
has  been  by  ground-sluicing,  nothing  like  a  genuine  hydraulic  appaiu- 
tus  having  been  placed  on  the  claim. 

Lewiston  and  Grass  Valley  Creek,  and  Indian  Creek. — Lewiston  is  a 
hamlet  on  the  east  side  of  the  Trinity,  one  mile  above  the  mouth  of 
Eush  Creek.  There  is  a  considerable  area  of  good  farming-land  in  the 
neighborhood,  and  this  place  was  once  the  nucleus  of  a  very  prosperous 
mining-district.  There  are  still  a  number  of  claims  working,  with  some 
wing-damming  and  river-bed  operations  carried  on  along  the  Trinity, 
both  above  and  below  the  town.  Grass  Valley  Creek,  a  stream  coming 
from  the  northeast,  falls  into  the  river  a  little  below  Lewiston.  There  is 
a  large  amount  of  good  pay-gravel  along  this  creek,  the  ])rincipa]  claim 
being  owned  by  the  Frey  Brothers,  who  have  construtjted  a  ditch,  com- 
mencing some  nine  miles  above  their  ground,  for  bringing  water  upon  it. 
Their  claim  covers  three  hundred  acres,  the  gravel,  which  is  rich'  and  easily 
washed,  being  from  80  to  125  feet  deep.  This  property  has  been  leased 
by  Atkins  &  Lowden,  who,  having  fitted  it  up  in  good  shape,  are  now 
running  two  "Little  Giants^  upon  it.  Six  miles  below  Grass  Valley 
Creek,  and  upon  the  same  side  of  the  river,  comes  in  Indian  Creek,  car- 
rying in  the  spring  and  summer  about  2,000  inches  of  water.  Like  all 
these  branches  of  the  Trinity,  the  bed  of  the  stream,  invariably  rich, 
has  been  thoroughly  washed  out.  But  there  still  remain  good  mines  on 
the  higher  bars  on  each  side,  and  extending  up  the  stream  for  six  or 
eight  miles  from  the  mouth. 

Weaver  Creek, — This  stream  enters  the  Trinity  from  the  north,  two 
miles  below  the  foregoing,  draining  with  its  two  main  branches  and 
their  tributaries  the  circular  valley  known  as  Weaver  Basin.  Here, 
near  the  center  of  the  basin,  six  miles  from  Trinity  River,  and  one 
mile  above  the  junction  of  the  east  and  west  branches  of  the  creek,  is 
situated  Weaverville,  the  county  seat  and  center  of  what  Wiis  formerly 
one  of  the  richest  mining-districts  in  the  State.  Every  gulch  and  stream 
making  into  this  basin,  including  the  main  creek  and  its  branches^ 
abounded  in  gold.  The  surface-diggings  have  been  nearly  exhausted; 
but  there  still  remains  in  this  basin  a  large  body  of  rich  gravel,  with 
which  little  has  been  done,  or  ever  can  be  done,  until  means  are  devised 
for  effecting  its  drainage,  the  natural  fall  of  Weaver  Creek,  its  only 
outlet,  being  insufficient  to  carry  off  and  discharge  the  tailings  into  the 
river.  This  gravel'  has  been  thoroughly  prospected,  at  many  points, 
with  excellent  results.  A  shaft  was  sunk  near  the  head  of  the  basin  to 
a  depth  of  more  than  700  feet,  without  reaching  bed-rock.  It  was  car- 
ried Hown  in  rich  gravel,  the  gold  generally  being  coarse.  A  number 
of  open  pits  have  been  successfully  worked  to  moderate  depths,  being 
freed  of  water  with  steam-pumps.  But  no  extended  system  ot  working 
has  been  feasible  here,  owing  to  the  difficulty  of  getting  rid  of  the 
water  and  tailings;  nor  can  any  be  introduced  until  this  is  accomplished. 
In  the  hope  of  partially  effecting  this  end,  a  work  known  as  the  David- 
son flume  is  now  being  built  along  Weaver  Creek.    This  structure,  which 
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is  to  extend  from  tbe  bottom  of  the  basin  to  Trinity  Biver,  is  16  feet 
wide  and  12  feet  high,  bailt  in  two  compartments,  the  whole  having 
been  conBtrncted  of  massive  material  and  in  th'e  most  substantial  man- 
ner, being  anchored  with  strong  iron  bolts  to  the  bed-ruek  where  laid 
down  in  the  bed  of  the  creek  or  otherwise  exposed  to  the  fury  of  the 
floods.     About  one  mile  of  the  six  to  be  built  has  been  finished ;  and 
tbe  entire  work  will  be  pushed  to  completion  as  soon  as  ])os8ible.    It  is 
not  expected  that  this  flume  will  be  able  to  carry  off  more  than  a  por- 
tion of  the  snr&ce- water  and  tailings;  but  this  object^if  accomplished, 
will  bring  relief  to  a  great  many  claim-owners  in  the  basin,  and  insure 
large  revenues  to  the  proprietors  of  the  flume,  as  a  great  deal  of  gold 
must  be  caught  in  it,  should  the  fall  prove  suiflcient  to  run  off  any  con- 
siderable amount  of  this  material.    The  only  manner  in  which  this 
basin  can  be  ^' bottomed^  is  by  means  of  a  tunnel  extending  from  it 
west  and  opening  on  Oregon  Gulch  or  Trinity  Eiver,  at  a  point  some 
five  or  six  miles  distant;  a  work  already  in  contemplation.    There  is 
still  a  good  deal  of  surface-washing  going  on  in  this  basin  and  along 
the  creek,  water  being  supplied  chiefly  from  what  are  known  as  the 
East  and  the  West  Weaver  ditches. 

Below  Weaver  Creek  we  have  the  following  streams  (omitting  those 
of  less  magnitude)  coming  into  the  main  Trinity  from  the  south  and 
west,  viz:  Reading's,  Brown's,  Maxwell's,  Soldier,  Sturtevaut,  McKin- 
ney,  and  O'Conner  Creeks.  During  the  spring  and  early  summer  they 
carry  from  two  to  three  thousand  inches  of  water  eacli,  have  a  great 
fall  and  much  good  mining-ground  along  their  banks,  though  the  beds 
of  the  streams  were  long  since  worked  out.  On  the  bar  at  the  mouth 
of  the  creek,  both  of  which  still  bear  his  name,  the  old  ])ioneer,  Kead- 
ing,  took  out  large  quantities  of  gold  in  the  summer  and  fall  of  1849. 
He  was  the  first  white  njan  in  the  country  and  had  fifty  or  sixty  Indians 
in  his  employ.  Three  or  four  small  companies  are  at  work  on  this  creek. 
Host  of  the  water  used  here  is  obtained  from  Paulson  and  Christenson's 
ditch,  which  carries  about  1,000  inches,  taken  out  of  the  creek  five  miles 
above  its  mouth. 

Although  there  are  some  excellent  gravel-banks  along  Brown's  Creek, 
but  little  work  is  being  done  here.  Not  half  the  water  running  in  this 
creek,  which  carries,  at  its  fullest,  nearly  2,000  inches,  has  been  brought 
into  use.  A  small  ditch  takes  a  ])ortio!i  of  it  to  the  river,  across  which 
it  is  passed  through  a  flume  suspended  from  wire  cables  and  used  on  the 
opi)osite  side. 

From  Brown's  to  Maxwell's  Creek  the  river  runs  in  a  steep  caiion, 
leaving  little  chance  for  the  formation  of  bars.  Maxwell's  Creek  holds 
a  good  "pipe-head"  of  water  till  the  1st  of  July  and  about  one-fourth 
as  much  for  the  remainder  of  the  year.  There  is  but  little  mining  done 
along  it,  though  there  are  some  fine  bars  on  the  river,  upon  which  a  small 
ditch  carries  water,  taken  from  the  creek  three  miles  above  its  mouth. 

On  Soldier's  Creek  Fisher  &  Co.  have  fitted  up  a  set  of  hydraulic 
claims  in  good  style,  supplying  them  with  two  of  Craig's  "  Little  Giants" 
and  other  modem  improvements.  As  the^'  use  nearly  all  the  wa^>er 
afforded  by  this  creek  there  is  but  little  other  washing  carried  on 
along  it. 

Sturtevant  Creek  affords  about  1,000  inches  of  water,  which  is  mostly 
Hsed  on  Keno  Flat,  where  there  are  some  first-class  claims. 

McKinney  Creek  gives  only  about  enough  water  for  two  or  three 
sluice-heads  till  June.    This  is  employed  on  the  McKinney  claim,  a  ver^' 
rich  piece  of  ground,  but  limited  in  production  by  the  want  of  water. 
O'Conner  Creek  is  a  large  stream,  reaching  the  river  at  a  locality  known 


156     MINES   AND   MINING   WEST   OP   THE   ROCKY   MOUNTAINS. 

# 

as  the  Eed  Hill  coantry,  consisting  of  two  tiers  of  extensive  benches, 
noted  for  the  blood-red  color  of  the  gravel  they  contain.  A  good  deal 
of  gold-dust  is  washed  out  here  every  season,  the  water  being  supplied 
by  O'Connor  Creek. 

Several  miles  farther  down  atid  a  little  below  McGillivray's  Ranch 
a  small  and  nameless  creek  enters  the  river.  At  its  mouth  lies  a  low 
rich  bar  upon  which  a  company  of  Germans  are  making  good  wages 
stripping  oft'  the  top-dirt  and  wheeling  up  the  gravel  and  washing  it  in 
sluices,  water  for  the  i^urpose  being  raised  by  means  of  a  large  wheel. 
A  little  below  this  point  a  steep  canon  sets  in,  preventing  the  formation 
of  bars  along  the  river  for  sevtrral  miles.  Mining  operations  below  this 
are  less  active  and  occur  at  longer  intervals. 

On  the  northerly  and  easterly  sides  of  the  river  several  important 
mining  localities  remain  to  be  noticed.  The  McGillivray  claims,  already 
alluded  to,  are  now  being  extensively  and  profitably  worked.  The  water 
here  is  mostly  obtained  from  Cafion  Creek,  a  large  stream  flowing  into 
the  Trinity  from  the  north.  On  reaching  the  river  it  is  conducted  across 
through  a  massive  iron  pipe  resting  on  wire  cables.  The  ditch  consti- 
tutes a  part  of  the  property,  which  is  a  very  valuable  one,  having  for 
many  years  returned  the  owner  large  net  profits. 

Along  both  Caiiou  Creek  and  the  North  Fork  of  the  Trinity,  which 
enters  the  main  river  a  little  below  McGillivray's,  there  still  remains  a 
large  extent  of  good  diggings,  not  one-quarter  of  the  water  at  command 
here  ever  having  been  brought  into  use.  During  the  past  year,  how- 
ever, all  the  unclaimed  water,  a  very  large  amount,  has  been  taken  up 
by  Capt.  George  H.  Atkins  and  his  associates,  who  have  already  sur- 
veyed and  commenced  work  upon  a  system  of  extensive  ditches  and 
reservoirs,  designed  to  utilize  the  supply  in  an  effective  manner,  it  being 
their  intention  to  supply  an  aggregate  of  20,000  inches  to  the  mines 
along  these  streams,  as  well  as  the  main  Trinity  and  the  westerly  slopes 
of  Oregon  Ridge — the  latter  an  immense  field  of  rich  gold-bearing  gravel. 


CHAPTER    II. 

NEVADA. 

Tlie  great  increase  in  the  product  of  gold  and  silver  (x)rincipally  silver) 
from  this  State  is  chiefly  due  to  the  extraordinary  developments  on  the 
Coinstock  lode,  and  to  the  activity  on  a  large  scale  of  the  smelting-works 
at  Eureka.  The  total  product  is  given  by  Mr.  Valentine  a^  $35,234,507, 
an  estimate  which  is  to  be  accepted  as  the  best  that  can  be  made,  though 
in  the  item  of  the  v  alue  of  ores  shipped  out  of  the  State  for  treatment 
it  is  i>erhaps  somewhat  under  the  truth. 

Detailed  accounts  from  the  various  mining-districts  will  be  found 
below.  I  introduce  in  this  place  statistics  prepared  by  the  county  audi- 
tors and  assessors,  and  covering  the  year  ending  June  30,  1873. 
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THE   COMSrOCK    MINES. 

I  have  again  to  acknowledge  my  obligutions  for  clear  and  trnatwortliy 
notes  on  the  development  of  these  important  mines,  to  Mr.  C  A.  Luck-  _ 
hardt,  now  of  the  N^evada  Metallurgical  Works  at  San  FrHDcisco,  to 
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wbose  ability  I  have  bad  occasion,  in  former  reports,  to  bear  repeated 
testimoDj.  Mr.  Lackbardt  visited  Virginia  City  at  my  request,  and  bis 
intimate  acqaaintance  wilb  the  history  of  each  of  the  mines  lends 
weigbt  to  bis  conclusions  regarding  them.  But  for  the  delay  wbieb 
has  attendeil  the  annual  publication  of  these  reports,  the  public  atten- 
tion would  ere  now  have  been  arrested  by  the  striking  fuifiillment  of 
some  of  the  predictions  in  which  I  have  ventnred  to  indulge  concerning 
the  Comstock  lode,  and  for  all  of  which  I  have  had,  besides  my  own 
opinion,  the  better  authority  of  Mr.  Luckhardt^s  judgment. 

During  the  year  1873  only  one  new  development  of  note  was  made  in 
connection  with  the  so-often  described  bodies  of  ore  already  explored 
on  the  Comstock.  It  is  therefore  unnecessary  to  recapitulate  in  detail 
the  occurrence  of  these  bodies,  for  which  the  reader  is  referred  to  lor- 
mer  reports. 

During  the  past  year  extensive  explorations  have  been  carried  on 
under  the  stimulus  of  the  developments  made  in  the  southern  portion 
of  the  Comstock.  Following  again  the  method  of  description  heretofore 
adopted,  I  commence  at  the  north  end  of  the  lode  and  proceed  south- 
wanl. 

I.  The  northern  portion  of  therein, — The  12,200  linear  feet  from  the 
Utah  to  the  ChoUar  have  developed,  during  the  year,  as  follows : 

1.  The  ore-body  of  the  Sierra  Nevada  was  found  to  extend  north  into 
the  Utah  mine,  and  has  been  explored  to  the  vertical  depth  of  400  feet, 
showing  the  same  ore  as  the  Sierra  Nevada,  worth  from  $3  to  $18  per 
ton,  (principally  gold.) 

The  Sierra  Nevada  has  been  at  work  on  the  same  body.  GflKe  mill 
being  situated  at  the  mine  facilitates  operations.  No  new  developments 
have  been  made. 

2.  The  Ophir  Company  has  carried  on  explorations  from  the  shaft 
eastward  and  southward  from  the  1,400- foot  level  principally,  showing 
the  vein  to  be  over  300  feet  wide.  The  quartz-stringers  and  their  inter- 
sections of  quartzose  material,  intermixed  with  porphyry,  described  in 
last  year's  report,  gave  suflficient  inducement  to  carry  on  explorations 
southward;  and  the  result  was  that  about  40  feet  north  of  the  Ophir 
south  line,  the  apex  of  what  seems  to  be  a  new  ore-body  has  been  dis- 
covered. The  ore,  in  its  character,  is  similar  to  that  found  near  the 
surface  in  former  days,  in  the  old  central  incline,  at  the  vertical  depth 
of  400  feet,  varying  entirely  from  that  ore  which  constituted  the  "third 
ore-body^  of  my  former  reports.  Its  dip  is  apparently  70°  east,  and  its 
pitch  is  decidedly  southward.  SuflBcient  jexplorations  have  not  as  yet 
been  made  to  permit  speculation  with  any  degree  of  certainty  as  to  its 
merit. 

3.  The  ground  adjoining  the  Ophir  to  the  south,  as  far  as  the  Best  and 
Belcher,  known  as  the  Virginia  Consolidated,  (excluding  the  Central 
ground,)  has  been  divided  into  two  distinct  companies.  The  northern 
portion  of  the  Virginia  Consolidated,  including  the  Central,  California, 
and  Central  No.  2,  is  now  known  as  the  California  Consolidated.  The 
ground  south  of  this,  to  the  Best  and  Belcher,  constitutes  the  Virginia 
Consolidated..  The  developments  made  through  the  1,465-foot  level  of 
the  Ophir  promises  well  for  the  California  Consolidated  Company's 
ground;  and  explorations  are  carried  on  through  the  Ophir  Company's 
ground  to  investigate  it. 

4.  The  developments  described  in  last  year's  report  in  the  1,400  linear 
feet  extending  from  the  Central  to  the  Gould  and  Curry,  made  by  the 
YirgiDia  Consolidated  Company  on  its  l,lG7-foot  level,  and  constituting 
at  that  time  already  a  noteworthy  feature,  have  since  led  to  the  ex- 
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posare  of  au  ore-body  now  fully  300  feet  in  length,  and  varying  from  8 
to  30  feet  in  width,  of  $45  mill-ore.  The  connection  between  this  level 
and  the  Virginia  Consolidated  shaft  has  been  completed^  facilitating  the 
work  of  the  latter  company  materially  as  compared  with  last  year,  when 
all  the  explorations  had  to  be  done  throngh  the  Gonld  and  Curry.  The 
ore  of  this  body  is  identical  with  that  of  what  was  known  as  the  East 
Potosi  chimney  of  the  Savage.  It  carries  mnch  argillaceous  matter, 
but  is  not  sufficiently  near  the  eastern  boundaries  of  the  vein  to  be  re- 
ferred to  the  Potosi  chimney  of  the  Savage ;  on  the  contrary,  it  has 
every  appearance  of  constituting  an  indei>endent  ore-body  of  large 
dimensions.  For  the  past  six  months  the  Virginia  Consolidated  has 
extracted  an  aggregate  of  50  tons  per  day  of  the  above  named  value  from 
it.  From  all  appearances  this  body  will  extend  much  farther  south  than 
it  ha«  as  yet  been  developed. 

5.  The  Gould  and  Curry  has  not  made  any  new  developments  during 
the  year,  but  there  are  hopes  of  meeting  the  above  ore-body  on  the 
1,300-foot  level,  where  explorations  are  now  being  carried  on  both  north- 
ward and  eastward. 

The  Savage  has  been  worked  on  its  1,400,  1,500,  1,000,  1,700,  and 
1,900  foot  levels,  and  the  vein  has  been  explored  to  the  south  line  in  all 
pf  them.  With  the  exception  of  the  1,300- foot  level,  no  work  has  been 
done  north  of  the  company's  shaft.  The  l,400-fo(>t  level  develo[>ed, 
south  of  the  shaft,  a  large  mass  of  quartz  with  small  ore-seams,  but  not 
in  sufficient  quantities  to  warrant  extraction. 

The  ore-body  of  last  year's  report  encountered  on  the  12th  or  1,500- 
foot  l^el  has  been  exhausted,  and  no  ore  has  been  extracted  since 
April,  1873.  The  incline  has  reached  a  depth  of  GO  feet  below  the  1,900- 
foot  level,  at  an  angle  or38o  east. 

6.  The  Hale  &  Norcross  has  not  made  any  new  developments  of  note 
during  the  past . year.  The  1,400-foot  level  south  of  the  shaft  showed 
some  <iuartz  and  ore  resembling  the  tiibiuaries  of  the  ore-body  of  the 
sixth  and  seventh  levels,  which  has  been  exhausted. 

During  the  year  explorations  have  been  carried  on  by  various  com- 
panies east  of  the  Norcross  and  Cliollar  Companies'  grounds,  but  with- 
out success  in  finding  anything  of  note.  The  Senator,  at  a  depth  of  400 
feet,  exi)ose(l  the  feldsi)uthic  pori)h>Ty  of  the  Sieira  Nevada  800-foot 
level,  barren  of  quartz.  The  Julia,  situated  east  of  the  Chollar,  ex- 
posed, at  a  depth  of  1,100  feet  west  of  its  shatt,  some  quartzose  mate- 
rial carrying  silver,  but  not  in  paying  quantities. 

III.  The  middle  portion  of  the  vein^  including  Chollar,  Bullion,  Ex- 
chequer, Alpha,  Imperial,  and  Empire,  &c.,  an  aggregate  of  1,800 
linear  leet.  has  not  shown  any  new  and  noteworthy  developments  dur- 
ing the  past  year. 

1.  The  Chollar  has  been  at  work  on  -the  apparently  inexhaustible 
mass  ot  ore  of  low  grade  at  and  near  the  surface,  and  is  still  extracting 
from  00  to  70  tons  per  day  of  $20  to  $125  mill-ore.  Ko  new  discoveries 
have  been  made  through  the  east  shaft.  The  explorations  northward 
in  the  725-toot  level  showed  that  the  body  of  the  Hale  &  Norcross  did  not 
extent  as  far  south  as  was  expected. 

2.  The  Bullion  1,400-foot  level,  with  east  drift,  did  not  give  encourage- 
ment for  further  explorations.  The  quartz  encountered  varied  from  20 
to  40  feet  in  width  in  places  carrying  small  ore-seams,  carrying  as  much 
as  several  hundred  dollars  per  tou  in  silver,  but  not  in  quantities  for 
exti:action.  The  workings  of  this  company  are  apparently  too  far  to  the 
west  to  encounter  ore  in  quantity. 

3.  The  Imperial  1,400  foot  level  showed  the  vein  wider  than  in  the  three 
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levels  immediately  above,  carrying  in  places  60  feet  width  of  quartz, 
▼ith  small  banches  or  ore,  bat  of  no  value. 

11.  The  southern  portion  of  tlie  re*n,  from  the  Imperial  to  the  Over- 
maniif  does  not  show,  outside  of  the  Belcher  aud  Grown  Point  ore-body, 
any  new  developments. 

1.  The  Yellow  Jacket  has  reached  a  depth  of  1,630  feet.  Explorations 
have  been  carried  on  in  the  1,300  and  1,400  foot  levels  through  the  quartz- 
body  described  in  last  year's  report,  but  without  finding  anything  of 
note.  Small  quantities  of  ore  have  been  extracted  from  the  upper  levels. 
The  Kentuok  connected  Crown  Point  and  Jacket  on  the  1,500- foot  level 
through  that  massive  quartz-body  which  the  Jacket  develox)ed,  but  with- 
out meeting  with  ore. 

2.  The  developments  in  Crown  Point  are  described  in  the  official  retK)rt 
below.  From  another  source  it  is  reported  that  the  ore  runs  from  250 
to  300  feet  north  from  the  south  line,  about  the  same  on  all  the  levels 
irorked,  viz,  from  the  1,100  to  the  1,500  foot  level.  Cross-cuts  east,  near 
the  Kentuck  south  line,  show  a  heavy  quartz- body,  but  no  ore. 

3.  Belcher  has  attained  a  depth  of  1,460  feet.  The  appearance  of  the 
mine  has  changed  but  little  from  what  it  was  last  year.  The  average 
length  of  the  ore-body  is  320  feet^  and  its  width  may  be  put  at  fully  40 
feet.  The  most  southerly  point  of  the  ore-body  yet  reached  is  400  feet 
firom  the  company's  north  line  on  the  1,300-foot  level.  The  average 
value  of  the  ore  is  ^Go  per  ton;  the  daily  product  550  tons;  and  the 
value  of  the  bullion  82.57  per  ounce.  The  ore-body  is  of  such  dimen- 
sions that  it  is  even  as  yet  impossible  to  come  to  any  definite  conclusion 
as  to  the  locality  of  its  center  or  the  direction  of  its  axis;  but,  from  all 
appearances,  its  inclination  is  northward. 

4.  The  Overmann  has  attained  a  dci>th  of  900  feet  in  the  new  shaft, 
which  lies  1,500  feet  east  of  the  company's  old  works.  At  depths  of  700 
and  900  feet,  levels  have  been  run  west  of  the  shaft,  and,  about  200  feet 
north  from  the  company's  line,  some  favorable  indications  were  met  with. 
The  quartz  resembles  that  of  the  Belcher  ore  body,  and  its  position  is 
south  50  west  from  the  ore-body  in  the  l,00().foot  level  of  the  I>oleher; 
but  the  development  does  not  fully  justily  the  expectation  of  finding 
ore  in  paying  quantities  in  the  immediate  vicinity. 

5.  Following  the  western  branch  of  the  Comstoek  (if  I  may  ko  speak) 
towanl  American  Flat,  quite  extensive  explorations  have  been  carriiMl 
on  in  the  various  mines,  from  the  Caledonia  south  and  west,  all  of  whi<'li 
sliow  the  existence  of  the  quartz  and  low-grade  ore  which  constituted 
the  long-ago  exhausted  western  ore-bodies  of  the  Overmann  and  Uncle 
Sam,  &c.,  carrying  at  intervals  steams  and  bunches  of  rich  ore  of  insig- 
nificant dimensions.  Kothinj  imjiortant  has,  however,  been  exposed 
during  the  past  year. 

6.  In  the  ground  southeastward  from  the  Overmann,  toward  Silver 
City,  many  long-abandoned  mines  resumed  work  during  the  year,  and 
Bome  of  them  developed  bodies  of  ore  resembling  that  des<rril>ed  in  last 
year's  report  as  extending  to  the  Lucerne.  Ore-bodies,  from  whieh  con- 
siderable quantities  of  ore  have  been  extracted,  have  led  to  the  resump- 
tion of  work  as  far  south  as  Cold  Spring  Valh\v.  One  of  the  most  nota- 
ble developments  here  was  ma<le  by  the  Dayton  Company,  in  lower 
Silver  City,  which  shows  at  the  present  time  an  aggregate  of  oOO  feet 
ore  length,  (in  detached  bodies,)  about  5i  feet  in  average  width,  varying 
from  $1^0  to  $100  in  value  per  ton. 

The  remarks  ihade  in  n)y  last  year's  report  relative  to  the  favorable 
appearance  of  the  Comstock  mines,  and  the  great  probability  that  more 
carefol  and  thorough  explorations  will  expose*  workable  ore-bodies  in 
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ground  already  passed  through,  but  insufficiently  prospected,  might  be 
jepeated  here.  They  have  not  lost  their  applicability,  either  for  en- 
couragement or  for  warning.  Indeed,  in  the  latter  respect  they  have 
gained  force  with  time.  I  do  not  doubt  that  the  present  year,  while  it 
cannot  exhaust  the  great  ore-body  from  which  the  Crown  Point  and 
Belcher  have  obtained  so  much  profit,  and  the  proprietors  of  other  mines 
so  much  hope,  will  nevertheless  reveal  more  clearly  than  they  are  now 
known  the  limits  of  that  boily  or  of  its  richest  mass.  Whoever  believes 
that  these  mines  have  now  at  last  entered  upon  a  solid  and  continuous 
body,  extending  indefinitely  in  depth,  and  precluding  for  the  future  the 
necessity'  of  explorations,  will  find  himself  mistaken. 

The  Sutro  tunnel, — This  enterprise  has  been  in  progress  during  the 
year;  and  considering  the  number  and  variety  of  obstacles  interposed 
by  nature  and  man,  the  degree  of  success  so  far  achieved  is  creditable 
to  Mr.  Sutro  and  his  engineers.  The  connection  established  on  the  27th 
October  by  the  meeting  of  the  east  and  west  drifts  between  shaft 
Ko.  1  and  the  mouth  of  the  tunnel,  4,885  feet  distant,  was  eJQfecte<l  wiUi 
a  surprising  degree  of  accuracy.  The  following  accouui  is  condensed 
from  the  Gold  Hill  Kews  of  October  13  and  October  28 : 

Very  few  people,  even  professional  men,  are  aware  of  the  immense  difficulties  to  be 
overcome  in  regard  to  projecting  the  lines  from  the  snrface  down  to  the  bottom  of  the 
shaft,  from  whence  they  have  to  be  continued  both  east  and  west,  in  order  to  make  an 
accurate  connection  of  the  several  drifts  on  the  lino  of  the  tunnel.  The  header,  it 
will  be  remembered,  was  started  from  the  mouth  of  the  tunnel,  in  the  totm  of  Sutro, 
and  is  being  pushed  rapidly  ahead  in  the  direction  of  Mount  Davidson.  The  drift  is 
being  run  in  a  perfectly  straight  line,  rising  westerly  with  a  grade  of  2  inches  to  every 
100  feet. 

Shaft  No.  1  is  located  21  feet  9  inches  off  the  center  line,  in  a  northerly  direction, 
and  is  distant  from  the  mouth  of  the  tunnel  4,885  feet.  In  order  to  start  a  drift  from 
the  bottom  of  shaft  No.  1,  to  meet  the  header  coming  from  the  town  of  Sntro,  it  was 
found  necessary  to  first  run  back  21  feet  9  inches  in  a  southerly  direction  from  the 
bottom  of  the  shaft,  until  the  center-line  of  the  tunnel  was  reache<l,  thence  to  turn  a 
right  an^ijlo  eastwardly,  and  run  in  this  course  until  the  bender  is  met.  In  ofder  to 
effect  an  exact  connection  between  header  and  shaft,  extreme  accuracy  was  necessary 
in  surveying  these  lines.  A  serious  embarrassment  to  correct  survey  in  j;  ori;xinatiKl 
from  the  phicing  of  a  boiler  on  the  surface,  just  at  the  point  where  the  line  of  tlio 
tunnel  crosses  the  offset  line  of  the  shaft,  «o  as  to  prevent  placing;  tlie  in^trnnient 
over  this  very  important  point.  It,  therefore,  became  necessary  to  lay  oil'  the  rcctau- 
gular  oilset-lines  in  front  of  the  boilur  past  the  shaft,  t  hence  to  measure  \vi(h  offset, 
so  as  to  j;et  a  parallel  lino  over  the  top  of  the  shaft,  and  from  thi>>  ]>aralU-l  line  to 
plumb  down  to  the  bottom  of  the  shaft  ;V23  feet  H  inches  in  deptli ;  tlienee  to  take  this 
line  at  tlie  bottom,  and  prolong  it  southerly  21  feet  9  inches  to  the  center  lino  of  the 
tunnel,  and  from  this  point  turn  a  right  angle  and  start  tb(^  east  a;id  west  drifts. 
From  the  al)ove-mentione<l  statement  it  will  be  seen  that  the  dillieulties  encountered 
in  making  the  survey  were  nuich  greater  than  those  connected  with  the  Hoosac 
tunnel,  the  shaft  of  the  latter  being  exactly  oi\  a  line  of  the  tunnel  its«'lf.  Tiie  long- 
est diameter  of  the  Hoosac  shaft  is  27  feet,  and  is  placed  in  the  line  of  the  tunnel,  so 
that  this  line  could  be  projected  directly  in  the  line  of  the  turnel,  and  then  be  pro- 
longed lK>th  ways.  The  longest  base-line  that  could  bo  projecte<l  down  the  Sutro 
tunnel  shaft  was  6  feet  8  inches  in  length,  provided  that  one  plumh-bob  is  hung 
down  the  ]>umi>-shaft,  while  the  other  is  hanging  down  in  the  hoist-shaft ;  bnt  the 
pump-shaft  is  almost  entirely  tilled  with  steam-pipe,  exhaust-pipe,  ])lunil>-cohnnn  and 
its  braces,  and  a  ladder-way.  Pltimbing  down  the  sliaft  was  not  considered  reliable, 
as  the  wire  might  touch  at  some  point  or  another  ;  the  shaft,  also,  being  so  hot  from 
the  exhaust-steam  as  to  prevent  an  inspection  of  the  plumb-bob,  theretbre  the  hoist 
shaft,  giving  a  base-line  of  3  teet  1  inch  in  length,  had  to  be  depended  upon  for 
projecting  the  line  of  the  tunnel  down  in  the  bottom  of  the  shaft.  The  Jilightest  vari- 
ation nuule,  even  on  the  surface,  in  this  short  base-line,  would  result  disastrously  in 
throwing  the  ca^t  drift  a  long  way  off  the  true  line. 

Appreciating  the  difficulties  previously  enumerated,  the  Sutro  Tunnel  Company  cast 
about  for  a  civil  engineer  equal  to  the  emergency,  and  eventually  were  fortunate- 
ciionjih  to  enlist  in  the  enterprise  Mr.  H.  Schussler,  chief  engineer  of  the  Spring  Val- 
ley Water  Company,  and  still  later  of  the  Virginia  and  Gold  Hill  Water  Company. 
Mr.  Schussler  entered  upon  his  work  with  his  usual  energy  and  ardor.  Under  his  care- 
ful and  accurate  surveying  the  drifts  have  been  run  straight  as  an  arrow.     lie  baa 
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teen  ably  asBisted  by  Boss  £.  Browne,  a  yonng  engineer  of  marked  ability.*  The  driv 
iDg  of  the  tannel  is  bein^  prosecuted  with  the  greatest  vigor.  Our  reporter  rode  into 
the  taQDel  nearly  a  mile  on  a  back-action  cardan  ill-natured  mule  1>eing  the  propelling 
power.  When  the  two  headers  were  102  feet  apart  the  blasting  and  drill-bammeriug 
eonld  be  distinctly  heard  in  the  respective  faces. 

On  the  Saturday  previous  a  dispatch  was  sent  to  the  president  in  San  Francisco,  to 
leave  there  for  Virginia  on  Sunday  morning,  and  thus  this  gentleman,  with  a  party  of 
others  interested  in  the  enterprise,  arrived  at  the  tunnel  just  in  time  to  witness  the 
peat  event. 

Early  in  the  morning,  on  Monday,  Mr.  Sohnssler  sent  his  old  chain-man,  John  Hig- 
gins,  (who  baa  followed  his  footateps  for  ten  years  and  helped  to  make  five  tunnel  con- 
neetlona  daring  that  time,)  over  to  shaft  No.  1  to  measure  the  progress  made  since 
Satnrday  morning.  He  came  back  in  breathless  haste  and  reported  that  the  rock  hod, 
doling  the  last  forty-ei^ht  hours,  turned  softer,  and  that  a  progress  of  about  four 
hot  more  than  was  anticipatcnl  hod  been  made.  Upon  hearing  t-his  unexpected  but 
fikTonble  news,  Mr.  Sohussler  exclaimed  excitedly,  '*  They  are  within  three  feet  of  one 
utother."  He  oaUed  young  Ross*  Browne,  his  assistant,  and  both  rushed  into  the  tun- 
nel op  to  the  face  of  the  header.  Fifteen  minutes  after  their  arrival,  a  cartridge  of 
siaot  powder  being  placed  in  a  drill-hole  in  the  center  of  the  face  and  ignited,  blew  a 
Sols  aoout  ten  inches  square  through  the  remaining  barrier  of  rock. 

llie  excitement  caused  by  this  event  was  intense,  and  the  shifts  of  miners  and  fore- 
men who  were  gathered  in  their  respective  faces,  gave  vent  to  their  joy  in  an  unearthly 
ydl  that  made  the  old  mountain  ring;  at  the  same  time  Schussler,  Browne,  and  Jack- 
80D,  the  foreman,  rushed  forward  and  shook  bauds  through  the  opening,  with  Mr.  De 
Noon,  the  mining  superintendent  of  the  company,  Mr.  Brew,  foreman  at  shaft  No.  1, 
and  adl  the  boys  on  the  shift.  Enough  rock  was  then  knocked  off  with  a  pick  to  en- 
large the  aperture  sufficiently  to  allow  the  men  to  crawl  through  from  one  drift  to 
the  other.  The  draught  through  the  opening  at  the  time  was  almost  strong  enough 
to  force  a  man  through  it  into  the  opposite  drift.  Mr.  SchuHsler  received  the  warm 
eoDgratnlations  of  the  party  upon  the  success  of  the  undcrraking,  and  requested  them 
to  delay  a  few  moments  to  witness  any  discrepancies  which  might  have  occurred  iu 
hia  survey.  The  instruments  were  placed  in  position,  and  fore  and  back  sights  taken 
through  the  opening,  and  to  the  great  astonishment  of  everybody  the  difference  in  his 
survey  between  the  opposite  drifta  amounted  to  only  one-half  inch  iu  the  level  and 
teren-eightha  of  an  inch  in  the  line ! 

The  splendid  accaracy  of  this  connection  contrasts  forcibly  witli  the 
B^le  of  work  in  some  of  the  leading  mines  of  the  Comstock  lode.  Even 
at  this  late  day,  I  am  told,  there  is  an  alleged  error  in  the  determination 
of  the  boundary  between  Crown  Point  and  Belcher,  involving  the  owner- 
ship of  many  thousand  dollars'  worth  of  ore. 

Into  the  merits  of  the  debate  between  the  Sntro  Tunnel  Company 
and  the  companies  now  operating:  on  the  Comstock,  I  have  never  deemed 
it  proper  to  enter,  in  my  official  reports.  From  an  engineering  stand- 
point, I  have  always  advocated  the  construction  of  a  deep  adit,  which 
is,  in  my  opinion,  a  necessary  adjunct  to  safe,  economical,  and  perma- 
nently successful  mining  on  this  lode.  I  can  only  regret  that  the  inev- 
itable cxx)en8e  and  difficulty  of  such  an  undertaking  are  so  greatly  en- 
hanced by  quarrels  about  contracts,  titles,  and  royalties ;  and  I  trust 
the  work  will  not  be  defeated  by  these  conflicts.  The  following  agree- 
ment, entered  into  by  some  or  all  of  the  companies  named,  in  January, 
1874,  indicates  their  determination  to  continue  hostilities : 

It  ia  hereby  agreed  by  the  nndersi^i^ned,  mining  companies  ownin<:c  mines  upon  tlio 


the  oommittee  hereinafter  provided  for,  such  legal  proceedings  as  may  bo  uecessiiry  to 
leeare  a  final  Judgment  denying  the  validity  and  estopping  the  enforcement  of  the 
elaim  wrongfiiily  preferred  by  the  Sutro  Tunnel  Company  to  a  royalty  of  $2  per  ton 
upon  the  ore  raised  from  the  mines  of  said  companies,  or  any  claim  upon  the  iinrt  of 
•aid  Tunnel  Company  to  char<;e  said  mines  in  any  manner  other  than  in  aoconiance 
m'tb  the  terms  and  stipulations  of  contract  made  or  to  be  made  between  it  and  the 
nulling  companies  respectively. 
J,  C.  Flood,  E.  T.  Morrow,  J.  D.  Fry,  Benjamin  Peart,  and  J.  L.  Reqna  are  hereby 

*fian  of  Hon.  J.Bom Browne,  late  minlBtcr  to  China  and  formerly  CummisHiouer  of  Miniu^  Statistics. 
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appointed  a  committee  to  manage  said  litigation,  and  from  the  fund  hereinafter 
vided  for  to  defray  the  expenses  of  the  same,  inclnding  the  fees  of  said  attorneys, 
of  rtuch  other  attorneys  as,  ui)on  the  approval  of  said  Messick  and  Uiliyer,  the  c 
mittcc  may  deem  it  advisable  to  employ. 

The  first  meeting  of  said  committee  shall  he  held  npon  a  call  by  a  mtyority  ol 
members,  and  it  shall  organize  by  the  election  from  its  members  of  a  president  ai 
treasurer  and  by  the  appointment  of  a  secretary.  All  subsequent  meetings  shaL 
held  upon  an  order  by  the  president  or  by  a  majority  of  the  committee.  The  com 
tee  shall  have  power  to  fill  vacancies  occurring  in  its  own  membership,  and  a  msgc 
of  the  committee  shall  constitute  a  quorum  for  the  transaction  of  all  business. 

For  the  purpose  of  defraying  the  expenses  of  said  litigation,  the  said  committee 
hereby  empowered  to  levy  by  resolution  assessments  from  time  to  time,  as  may  I 
be  deemed  necessary,  npon  each  of  the  undersigned  companies,  provided  that  < 
assessment  shall  be  levied  upon  all  the  companies  at  the  same  time,  and  provided, 
ther,  that  the  total  amount  of  all  the  assessments  levied  shall  not  exceed  for  eac' 
said  companies,  respectively,  the  amount  herein  set  opposite  the  names  of  said  con 
nies,  to  wit : 


Name. 


Amor 


Aliiha  Consolidated 

Bacon  Mill  and  Mining  Company 

Best  and  Belcher 

Belcher  Silver  Mining  Company 

Bullion 

Caledonia 

Central 

Chollar  Potosi  Mining  Company 

Confidence  Silver  Mining  Company 1.. 

Consolidated  Virginia 

Consolidated  Gold  Hill  Quartz  Mill  and  Mining  Company . 

Ci*own  Point 

Empire  Mill  and  Mining  Company 

Exchequer 

Gonld  and  Curry 

Hale  and  Norcross 

Imperial  Silver  Mining  Company 

Kentuck  

Opliir  Silver  Mining  Company 

Ov(nmann  Silver  Mining  Company 

Savage  Mining  Coni])an.y 

Scj^rogated  Belrlior  Mining  Company 

Siovra  Nevada  Mining  Company 

Yrllow  Jacket  Mining  Company 

ChjiUenge  Consolidated  Mining  Company 

E(.lii)se,  Winter,  and  Plato  Consolidated  Mining  Company 

Cen  tral 

French  Gold  Hill  Mining  Company 


2 
43 
2 
2 
1 
7 
1 
39 

48 


4 

3 
2 
2 

8 

9 

5 

2 
o 

>. 
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And  x>rovidcd  farther,  that  the  assessments  shall  only  be  levied  at  such  times  an 
snrh  amounts  as  shall  be  needed  to  defray  the  legitimate  expenses  of  such  litigal 
and  that  the  aggregate  amount  of  each  assessment  shall  be  apportioned  between 
said  companies  substantially  (omitting  small  fractions)  in  the  i)roportion  of 
amounts  above  placed  opposite  the  names  of  the  companies. 

Each  of  the  undersigned  companies  agrees  to  pay  to  the  treasurer  of  said  commi 
the  an)ount  of  eact  assessment  levied  upon  it  as  above  provided  within  thirty  ( 
from  the  time  of  receiving  from  the  secretary  of  said  committee  written  notice  of 
levying  of  said  assessment. 

Each  of  the  said  companies  further  agrees  to  permit  the  use  of  its  name  as  plai 
in  any  suit  or  legal  proceeding  which  said  committee  shall  deem  it  advisable  to  < 
mence  for  effecting  the  purpose  above  stated,  and  that  its  name  shall  not  be  withdr 
without  the  consent  of  said  committee,  provided  that  the  entire  expenses  of  such 
or  proceedings  shall  be  paid  by  said  committee  from  the  fund  above  provided  for, 
that  the  committee  shall  have  the  entire  direction  and  management  of  the  same. 
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At  the  meeting  of  the  Ophir  Company,  January  12, 1874,  from  the 
report  of  which  the  foregoing  version  is  taken,  it  was  unanimously  re- 
solved that  the  president  and  secretary  of  the  company  be  authorized 
and  directed  to  make  and  execute,  in  the  name  of  the  company,  a  con- 
tract or  agreement,  in  accordance  with  the  foregoing  instrument,  bind- 
ing the  company,  in  connection  with  other  companies  on  the  Comstock 
lode,  to  Htigate  the  claim  of  the  Sutro  Tunnel  Company  to  collect  a 
royalty  upon  ores  raised  from  mines  of  said  comx)anies  on  said  Com- 
stock lode. 

The  following  are  the  statistics  officially  furnished  by  the  leading 
companies  on  the  Comstock  lode : 

Bqpart  of  the  Oould  and  Curry  for  the  year  ending  November  30, 1873. 

The  president,  Mr.  J.  C.  Flood,  reports  that  though  operations  in  the 
mine  have  been  prosecuted  without  interruption  during  the  past  year, 
no  pay  body  of  ore  has  been  developed,  so  that  to  x)rovide  for  current 
expenses  and  to  meet  outlays  for  stich  improvements  as  were  required, 
leconrse  has  necessarily  been  had  to  assessments.  The  future  of  the 
mine,  at  this  time,  appears  promising.  The  various  drifts  in  the  lower 
levels  have  established  the  existence  of  a  defined  ledge  carrying  metal, 
idthough  in  small  quantities.  This,  and  the  fact  of  the  development  of 
an  extensive  body  of  ore  in  an  adjoining  mine,  warrant  the  continuance 
of  prosx>ecting  operations  with  increased  energy,  in  confidence  that  such 
perseverance  will  be  amply  rewartled. 

The  superintendent  reports  as  follows : 

On  the  second  station  (425-foot)  level  the  old  drifts  wore  re-opened  and  retynLered 
to  tbe  southward  and  westward  of  the  shaft.    The  total  length  of  tunnels  thus  re- 
paired is  810  feet.    Drifts  were  made  to  the  south  and  east  of  the  main  drift  for  a  dis- 
tance of  255  feet,  and  another  drift  was  also  run  142  feet  to  the  west,  passiu^:;  through 
Tcin-matter  and  ore  of  a  low  grade.    A  winze  was  sunk  in  the  vein  from  this  level  to 
the  fourth  station  (625-foot)  level  below.    Several  drifts  were  run  iu  different  direc- 
tions through  quartz  and  porphyry  at*  a  depth  of  100  feet  below  this  level,  which 
have  also  failed  to  disclose  any  ore  of  value.    On  the   fourth  station  (625-f()()t) 
lerel,  the  old  drifts  were  re-opened  and  retinibered  anew  for  a  distance  of  690  feet  in  a 
toutberly  direction.    Near  the  south  line  a  drift  was  carried  east  from  the  main  south 
drift  for  a  length  of  140  feet,  passing  through  the  Potosi  vein.    The  ore  in  this  locality, 
as  well  as  on  the  level  above,  is  of  great  extent,  but  is  of  too  low  a  gra<le  to  warrant 
its  extraction.    While  prosecuting  the  exploratious  at  and  above  this  level,  2,92^^^.1240 
tons  of  ore  of  a  moderate  grade  were  extracted ;  but  the  yield  proving  too  low  to  pay 
the  expenses  of  mining  and  milling  it,  the  extraction  of  the  same  was  discontinued. 
On  the  eighth  station  (1,. 300-foot)  level,  the  east  cross-cut  was  continued  east  from  themuin 
north  dnft,  for  an  additional  distance  of  70  feet,  passing  through  very  hard  porphyry 
fiw  its  entire  length.    No  favorable  indications  of  ore  were  disclosed  by  any  of  the 
explorations  at  this  depth.    On  the  tenth  station  (1,500-foot)  level,  the  main  east  drift 
from  the  shaft  was  coutinno<l  294  feet ;  495  feet  east  of  the  shaft  it  passed  through  a 
day  wall,  on  the  east  side  of  which  a  well-dctined  body  of  quartz  was  found  4^  feet 
in  width,  assaying  from  $3  to  $13  ])er  ton,  which  uu^y,  at  greater  depths,  develop  into 
apTodnctive  vein.    This  drift  has  been  advanced  across  this  vein  160  feet  further  lo 
the  east,  through  a  continuous  body  of  quartz,  intennixed  with  porphyry  and  gypsum, 
ind  is  yet  being  carried  forward.    The  north  drift  on  this  level  was  advanced  li59  feet 
in  a  northerly  direction,  passing  for  its  entire  length  through  vein-matter,  assaying 
from  $1  to  $3  per  ton.    The  main  south  drift  on  this  level  was  extended  144  feet  south- 
wtrd  in  the  old  or  west  vein.    No  favorable  change  having  been  encountered,  the 
work  was  discontinued.    On  the  eleventh  station  (1,600-foot)  level  the  east  drift  was 
extended  149  feet  further  to  the  east.    At  a  distance  of  209  feet  from  the  incline  it  (rut 
the  west  clay  wall,  and  passed  through  the  west  vein,  which  is  at  this  point  25  feet  in- 
width.    A  drift  was  run  iu  this  vein  from  the  incline  to  the  southern  boundary,  and 
eoDoected  with  the  workings  of  the  Savage  mine,  thereby  insuring  the  thorough  ven- 
tilation of  the  level.    From  this  south  drift,  at  a  point  110  feet  north  of  the  southern 
boandary-line,  a  drift  has  been  run  370  feet  to  the  eastward.    This  drift  has  passed  for 
ita  whole  length  through  quartz,  clay,  and  porphyry,  constituting  vein-matter  of  a 
very  low  grade,  the  assays  therefrom  ranging  from  $1  to  $9  per  ton.   The  east  wall  has 
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not  yet  been  reached  in  any  of  the  drifts  mn  eastward  on  this  or  the  1,500-foot  level. 
The  numeroos  and  extended  prospecting  drifts  run  through  the  old  or  west  vein,  from 
the  425-foot  level  down  to  the  depth  of  our  present  working,  have  proven  conclusively 
that  this  vein,  so  prolific  near  the  surface,  has  become  of  increased  barrenness  in  its 
descent,  and  the  appearances  are  very  strong  that  the  vein  itself  will  soon  entirely 
disappear. 

As  the  results  of  the  explorations  in  this  western  vein  continued  unfavorable  for  such  a 
continuous  depth,  the  idea  was  conceived  that  the  metal-bearing  stratum  should  be  found 
further  to  the  eastward;  and  the  value  of  the  lode  within  the  boundaries  of  the  mine 
now  depends  upon  the  development  of  this  eastern  vein,  which  has  not  as  yet  been  passed 
through  on  any  of  the  deepest  levels,  since  its  formation  has  been  discovered.  In 
conducting  the  search  for  the  metalliferous  portions  of  this  eastern  ore-vein  the  cross- 
cuts to  the  cast  on  the  1,500-foot  level  were  run  in  the  center  and  northern  portions 
of  the  mine.  On  the  1,600-foot  level  the  cross-drift  similarly  directed  is  advancing 
from  the  southern  portion.  It  is  proposed  to  continue  the  exploration  of  this  unde- 
veloped vein  by  penetrating  it  in  the  northern  and  southern  sections  of  the  mine  alter- 
nately, as  each  respective  level  of  100  feet  is  opened.  On  the  twelfth  station  (1,700- 
foot)  level  a  drift  has  been  started  east  fh)m  the  incline.  It  is  now  55  feet  in  length, 
but  has  not  yet  reached  the  west  wall  of  the  west  vein.  The  main  incline  is  sunk  and 
timbered  to  a  depth  of  65  feet  below  the  1,700-foot  level.  The  incline,  shaft,  and  the 
several  car-stations  are  now  in  perfect  repair.  AU  the  pumps  from  the  bottom  of  the 
incline  to  the  water-discharce  at  the  adit-level  are  new,  and  of  an  improved  pattern. 
Two  sets  of  new  boilera  of  the  most  approved  pattern  have  been  substituted  for  the 
old  ones,  which  were  found  to  be  unsafe,  and  a  large  and  convenient  building  has  been 
erected  for  their  protection,  in  place  of  the  old  and  decayed  structure  removed.  The 
supply  of  timbers  at  the  mine  is  sufficient  for  its  requirements  for  t^e  winter  months. 
A  largo  reservo  of  wood  is  accumulated  at  the  works,  and  the  present  daily  receipts 
are  equal  to  the  consumption. 


From  the  secretary's  report  I  insert  the  following : 


BEGEIPTS. 

Cash  on  hand  December  1,  1872 $35,848  83. 

Bullion  account c 34, 217  57 

Mill  account 4,004  00 

Assessments 207, 320  71 

Mine  account 12,  G74  00 

From  rent«  collected 550  00 

Cash  indebtedness CI,  8.'38  15 

Total 357, 053  26 

DISBURSEMENTS. 

Mine  account $297, 182  79 

Interest 1,  OIC  02 

Taxes 2, 097  33 

General  expenses 19,  089  28 

Exchange 1, 400  00 

Reducing  ores 32,512  42 

Freight  on  bullion 158  35 

Legal  expenses 2, 300  00 » 

Assay  account .• 97  07 

Total 357,053  26 

Total  assets $182, 928  05 

Total  liabilities 02, 443  65 
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B^ort  of  the  Savage  for  the  year  ending  June  30, 1873. 
The  saperintendent,  Mr.  A.  0.  Hamilton,  reports : 

Bnrioff  the  twelve  months  endiDg  Jane  30,  1873,  the  Savage  mine  has  yielded 
33^14^\^  tons  ore,  which  has  heen  extracted  from  the  several  sections  of  the  mine  as 
IdUows:  

NSW  BONE. 

Torn.  Lbs. 

Seeond level  north 14,923  1,180 

Thkd  level  north - 1,785  100 

Eleventh  level  south 4,381  1/800 

Twelfth  level  south..., 4,508  600 

Thirteenth  level  south 71 

25, 669      1, 680 
OLD  ICINB. 

lliirdlevel 230      1,600 

Rfth  level ;   262         700 

Sixth  level ' 7,251         600 

7, 744         900 

» 

All  of  this  ore,  together  with  295  tons  which  remained  on  hand  Jnly  1, 1872,  has  been 
redaced  at  custom  mills,  with  the  exception  of  13^  tons  which  were  sold.  The  pro- 
ceeds of  this  ore  fiEuled  to  meet  the  cost  of  production  and  reduction,  and  the  result  of 
the  year's  operations  shows  a  material  loss  to  the  company.  The  avenues  from  the 
shaft  through  the  above-mentioned  levels  being  well  opened,  and  the  facilities  for 
mining  there  being  complete,  the  work  of  extracting  ore  was  continued  under  the  con- 
stant hope,  and  with  reasonable  grounds  of  expectation,  of  reaching,  on  one  or  all  of 
these  levels,  ore  of  a  higher  grade,  which  would  prove  a  source  of  proht.  In  the  mouth 
of  April,  however,  the  prospects  of  accomplishing  this  desired  object  seemed  so  un- 
|Mrotnising  that  it  was  deemed  advisable  t^  discontinue,  for  the  present,  all  efforts  in 
that  direction.  No  one  of  these  levels  can  be  said  to  be  exhausted  of  ore,  for  there  still 
remains  in  each  of  them  a  considerable  ouautity  of  low-grade  ore  which  may  bo  made 
available  when  labor  and  materials  can  bo  obtained  at  reduced  prices.  The  mine  has 
been  entirely  unproductive  for  the  last  two  months,  May  and  June.  In  arriving  at 
the  results  of  the  year's  operations,  the  expense  of  the  mine  for  the  entire  year  nas 
been  assessed  upon  the  ore  produced  during  ten  months,  and  the  average  cost  per  ton, 
therefore,  appears  larger  than  it  would  be  if  the  calculations  were  based  upon  the  ex- 
pense of  the  ten  months  only  during  which  ore  was  extracted. 

Since  the  1st  of  July,  1872,  the  date  of  my  last  annual  report,  the  main  shaft  has  been 
sank  on  an  iucline  of  38  degrees — 326  feet  below  the  twelfth  station — a  sufficient  de[>th 
to  allow  the  opening  of  two  now  stations  at  intervals  of  100  feet  perpendicular,  desig- 
nated as  the  thirteenth  and  fourteenth  stations.  This  last  station  is  about  1,700  feet 
vertical  below  the  surface.  From  the  thirteenth  station  a  drift  was  run,  southeasterly, 
to  the  sooth  line,  connecting  with  the  Halo  and  Norcross  mine.  Judgiug  from  the  dip 
of  the  vein  on  the  level  above,  it  was  naturally  supposed  that  the  vein  on  this  level ' 
would  lie  on  the  east  side  of  this  main  drift.  Two  cross-cuts  were  accordingly  run  in 
that  direction,  but  they  failed  to  develop  any  ore.  Throe  cross-cuts  were  then  run 
westwiud,  whicl  passed  through  vein  matter  of  considerable  width,  consisting  of 
quartz,  clay,  and  porphyry  intermixed,  and  the  position  of  it  indicated  a  straightening 
ap  of  the  vein.  In  the  explorations  here  made  some  bunches  and  seams  of  ore  were 
found,  which  for  a  time  gave  hopes  of  favorable  results,  but  as  yet  no  body  of  ore  has 
been  reached.  The  work  of  prospecting  on  this  level  is  still  going  on.  From  the  four- 
teenth station  a  drift  has  been  run,  southeastwardly,  along  the  east  wall,  to  within  a 
ihort  distance  of  the  south  line,  and  connection  has  been  made  with  a  winze  sunk  from 
the  level  above  near  the  south  line.  This  connection  gives  a  fine  circulation  of  good 
air,  and  every  obstacle  is  now  removed  from  the  prosecution  of  the  work  of  cross-cut- 
ting to  the  west  totgood  advantage  and  with  rapidity. 

Below  the  tenth  station  the  mine  has  been  opened  in  that  portion  only  which  lies  on 
the  south  side  of  the  main  shaft.  On  the  north,  between  the  shaft  and  the  Gould  and 
Curry  mine,  the  ground,  from  the  tenth  station  down  to  the  thirteenth,  has  never  been 
penetrated,  and  remains  entirely  unprospected.  From  the  thirteenth  station  a  drift 
nas  been  run  northwesterly  572  feet  to  the  north  line,  and  connection  hos  recently 
been  made  there  with  the  Gould  and  Curry  mine.  This  connection  is  valuable,  not  only 
for  the  purpose  of  ventilation,  but  as  an  outlet  which  will  afford  security  to  life  in  case 
of  fire  or  accident  from  other  causes.  It  will  now  be  comparatively  easy  to  prospect 
this  portion  of  the  mine  by  «ross-cuts  driven  east  and  west  from  this  drift. 
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For  K^>iiio  niontliB  onr  prop^ess  in  the  lower  levels  has  been  mncb  retarded  for  w 
of  iiir,  ainl  by  tlie  heat  which  prevailed.  The  air  which  was  forced  down  the  shaft 
irieaim  of  a  blower  hod  to  be  distributed  to  so  many  points  that  it  was  not  sufficient 
enable  the  men  to  do  efficient  work.  The  connections  which  I  have  spoken  of,  wi^^ 
the  aid  of  a  new  i)owerful  blower  at  the  surface,  have  put  every  part  of  the  mine  iix  41 
good  Htute  of  ventilation. 

I  liavo  discontinued  all  work  at  the  old  mine.    All  the  machinery,  tools,  and  ma-te- 
rials  used  there,  wliich  could  be  made  serviceable,  have  been  transferred  to  the  E-stree^ 
lioiHtiuf;- works.    The  old  shaft  itself  remains  intact,  and  will  be  kept  open  to  serve  a 
usoful  purpose  as  a  ventilating  chimney  for  the  whole  mine. 

After  considerable  time  spent  in  repairs  and  in  setting  eveiy  department  in  order,  I 
am  ulile  to  report  the  shaft  and  shaft-incline  in  exqellent  condition.  Six  strong  and  | 
capiiclous  boilers  are  in  place.  The  engines,  machinery,  and  gear  for  hoisting  and  for 
pumping,  are  in  i>erfect  order,  and  possess  ample  power  and  strength  to  work  the  mine 
couNiderably  deeper.  In  short,  everything  is  in  readiness  to  resume  the  sinking  of  the 
shatY*  incline,  and  to  carry  on  the  work  of  opening  and  developing  the  lower  levels  mth 
unprecedente<l  vigor. 

The  condition  of  the  company's  mills  at  Washoe  remains  unchanged.  The  property  is 
])laoed  in  the  care  of  a  watchman  to  look  out  for  its  preservation,  and  f.o  comply  with 
thu  conditions  of  the  policy  of  insurance.   « 

Condensed  statement  of  the  operations  of  the  Savage  Mining  Campany  for 

the  year  ending  June  30, 1873. 

Tons.      Lbs.        Tons.    Lbs. 

Ore  on  liaiul  July  1, 1872,  at  mine 295 

Ore  produced 33, 414  580 

33, 709  580 

Ore  rtnluced 33, 695  1, 580 

Orosold 13  1,000 

33, 709  580 


PRODUCT. 

Bullion : 

From  ">.^r>Or)J;'; JO  tons  ore  reduced $449, 771  78 

l'i\>ni  sla^,  vS:r.,  in  assay-otliee 2, 392  72 

452, 164  50 
Cash : 

For  oro  sold,  13.}  tons 21  65 

452, 186  15 
Loss  not  amount  of  mill  reolamations 4, 234  27 

PiXHluot  of  01*0 447, 951  88 

Cash : 

For  materials  sold §1, 597  So 

For  sundries 175  57 

1,  773  42 

Total  pixHluot 449,725  30 

V.XrKNSE. 

i\vsr  ot' mvduotiou  of  orv\  vvv^lll^.^,^;^  tous:^ 

Mlue  vvs: : 

l.ilvi #;k>2, 895  50 

Maur  lis KV^,  535  90 


450.431  40 
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Assaying  bullion . . ; $3, 334  07 

AasayiDg  ore 3, 472  21 

Other  incidental  expeusea 23, 8G6  87 


Cost  of  lednctioD  of  ore,  (33,69&^§j  tons) . . 


487, 104  55 
404,349  48 


Total  loss  . . .  ^ 441,  728  73 

Per  ton. 
_e  yield  of  the  ore  reduced,  including  bullion  from  slag 
and  mill  reclamations $13  29 

Cost  of  piodnction : 

Mine  cost,  (Inbor,  $9.07 ;  materials,  $4.59) $13  66 

Assaying  bullion 10 

Assaying  ore lOj^ 

Otber  incidental  expenses 71^ 


26  58 


Arerage  loss  £rom  tbe  ore  reduced  per  ton 13  29 

Average  assay  value  of  tbe  ore  rednced  per  wagon  samples  per 

ton $21  86 

Arerage  yield  of  the  ore  reduced,  in  bullion,  per  cent,  of  assay 

valne 61, 4 

ATerage  yield  of  the  ore  reduced,  in  btilUoQ,  including  all  reda- 

mations,  per  cent,  of  assay  valae 00.8 

Gold.    Silver 

Proportions  of  gold  and  silver  in  the  ore 26.2    73.8 

Proportions  of  gold  and  silver  in  the  bnllion 20. 5    70. 6 

Perceatage  returned  of  tbe  gold  and  silver  contained  in  the 

ore 03.8    58.3 

Average  value  of  the  bullion  per  ounce  after  melting,  $1.77^. 
Average  loss  in  weight  in  melting,  2^^^  per  cent. 
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The  secretary's  report  gives  the  following  receipts  and  disbursements : 

BEOEIPTS. 

BaUion : 

Bars  received  from  mine $452^  164  50 

Scraps  of  boUion  sold 19  07 

452, 183  57 
Less  reclamations  on  bars 109  28 

452, 074  29 

issessments  Nos.  6, 7, 8, and 9 640,000  00 

Virginia  and  Trnckee  Bailroad  Oompany,  one-half  freight- 
charges  refunded 10,884  31 

itchison  mill,  old  lumber  sold 444  00 

3res,  13^  tons  and  refuse  &om  dump 57  65 

Total.. 1,103  460  25 

DISBUBSEMENTS. 

3a8h  balance  overdrawn  July  10, 1872 $133, 708  53 

[jabor  and  salaries 308,783  50 

Wood  and  charcoal.... 66,087  31 

Kmber  and  lumber 55,635  12 

Paidcustom  mills 408,663  75 

Uining  supplies  and  insurance  on  hoisting- works 46, 040  22 

V^irginia  and  Gold  Hill  WateI^ Works 9,600  00 

iissay-ofiBce 7,258  23 

State,  county,  and  city  taxes 7, 44^  46 

B'reight  on  materials  to  Virginia 1,243  07 

Surveying  in  mine 900  00 

Exchange,  discount,  and  interest  on  money  borrowed  and 

overcffaftR  at  bank 28, 479  62 

General  and  legal  expenses J8, 463  85 

Real  estate  at  Virginia 450  00 

Cash  balance  on  hand  this  day 10, 703  59 

1, 103, 460  25 

Report  cf  the  Rale  dc  Norcross  mine  for  the  year  ending  February  28, 1873 
The  president,  Mr.  J.  C.  Flood,  reports  as  follows : 

The  past  year  nas  not  been  a  profitable  one  for  tho  stockbolders  of  tbe  Hale  &  NorcroM 
Mining  Company.  The  hopes  expressed  at  the  last  annual  meeting  of  this  company,  as 
regards  finding  pay-oro  on  tlie  l,7U0-foot  level,  have  not  been  realized ;  and  an  additional 
level  200  feet  below,  making  1,900  feet  from  tho  surface,  has  since  been  opened,  without 
realizing  any  benefit  therefrom.  Indications,  however,  on  this  last  level,  load  to  the 
belief  that  a  body  of  ore  will  be  developed  on  tho  next  level  below — the  sinking  for 
which  has  been  adready  commenced,  and  tho  depth  of  2,000  feet  will  be  reached  in  sixty 
days,  when  further  praspecting  will  bo  carried  on  at  that  depth. 

The  very  heavy  expense  of  carrying  on  mining  at  the  depth  of  1,900  feet  is  apparent 
to  every  one  at  all  familiar  with  the  subject,  and  it  is  with  confidence  I  refer  stock- 
holders and  others  to  tho  economical  administration  of  afifairs  of  this  company  for  the 
year  just  ended. 

The  superintendent,  Mr.  James  G.  Fair,  reports : 

During  the  past  year  28,645i^R^  tons  of  ore  have  been  extracted  from  the  several 
levels  01  the  mine,  and  28,966^^  tons  have  been  reduced,  the  principal  portion  of 
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wliirli  \v:iH  llio  ]»ronnct  of  tlio  old  upper  levola:  and  tbf-n^  t*  r.'i-^  '-n  L^r.!  :l  c!^.-  ^r-> 
1 1 1 1 1 1  HI  'H  1 .1 1>1>  /. :';  i'; ,  t  i  ms,  v  al  iioil  by  aswsay  a  t  $ri7  .t'Jii.  >? 4 .  Within  T ::  >  :  -  :i  .  i  : '. .  ?  lj  j.:n 
iiirliiio  li.iN  Imth  sunk  from  the  1,70U  to  the  1,9U0  foot  IcVrl.  A"  :'_v  L-i'-iii'-tu  n-rd 
dcplli  tlio  lion/oiil:)]  drift  from  the  inrline  bns  been  eo:.:;::"-  1  ...  :!.-.■  vr-iQ  to  the 
iiorllKM'ii  bixiudary  of  the  mine.  Three  cro.ss-<lrifts  have  bec'J  .::iv  l  :'_r  -.^I;  tl:v  vtin, 
from  lbi»  east  to  the  west  wall,  at  regular  intenals.  AihiiLor  cz'-.n  Lj.*  ^M.tzZi  ailvanoed 
oil  ihiN  levid  to  a  distaiiee  of  140  feet  south  fii»m  the  imiiriv.  a:  -s'l::!.  :  -  :::r  a  cro^*- 
eiit  has  alM»  breii  run  from  the  east  to  the  west  wall.  I:i  i^k-  vj.:.  -*  •  r-rLiiij:*  thns 
l:ir  madi»  a  I  llii?»  depth,  two  iKirrow  8eams  of  ore  of  ^Oi>i  i:".;sl::y  Liv-:  'i-.f:i  riicoua- 
Irivd.  whirh.  allhoUjih  eontinnous  so  far  as  explured.  have  ::•.':  yc:  *  .-v.r"-^-I  :•>  jk  sutfi- 
eient  widlb  to  permit  of  the  prolitAble  extraction  of  the  ore  tlrirfr:-:::.  Th-  vein  on 
thiN  h»\i'l  is  of  mueh  jrreater  width  than  on  the  l.T'A'-fi^jT  l'.-vcl  j':-  Tr  :  :L  .  :  rrnation 
is  utiieh  Nofier,  and  the  general  appearance  of  tlie  viiL-L-j'TtT  :•  jr  :..:  y  ::;  rTOved. 
The  t»ie  thus  far  diM-K^sed  is  ot' g»vd  tonality,  and  is  vi n'„l  : . 'i . -  : .  :.::j.  . :■  \  iz-  vein 
has  now  \\ ell-detiuetl  east  and  wr*i  walls,  and  iis  i.L:iTjv:».r:»:i.>  :;:■  :.!  i::::aI  wirh 
th«»>e  of  the  on*-]>riHhu'inir  b-vels  above.  The  main  iiiciinr ;?  -1:- «.  I7  s  :l£  -; .  >*r:  Ij^low 
t  be  i o \x  est  lo\  1 1 ,  a n d  w  i :  1  i : n  h ft y  d ay s  from  1 1. c  pit- ^vL :  vl-:  -.  :  Ii ;  - .  '.'.-:"■.:  1  -.  v  - 1  c .1  n  I »e 
ivaebe«l.  ,lndf:ii;i:  fnnn  ibe  indicaiie^-s  >l;Ow:i  Vy  our  :..T-c-»:  i-ijl  :■":.  -?.  :L:?  l.vrl  ^  ill 
bi'  iMV  piwi;:*  i.  .:.  Mt;i:.ivi;;;o  T!:e  1.' ."-:'■< •:  I.  vv!.  wL...':.  is  :.- \ .'  -  1:  -_  .::._.;;.  .  ;.- -Ltd. 
wiU  be  r.;iiv.ii,V.*.y  tx'.'.i  re-**.,  il.v  ^l.aIt.  iLcMiit-.  and  all  «.:  :'-r  1.  .<--lj  1:.  I  :  ::L-p:jg 
inaihr.'.<-i\  ai\  v.;  jr^vvi  iv'V.*::::^::. 

Tbo  siYTt^tary's  !\Tvri  gives  the  followir.j:  recv::  :s  :izl  d:>:cr<cnents 
ti^  IVlMiinry  JS,  l>74. 
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Coalandcoke. $3,083  62 

Charcoal 2,864  17 

Ice 697  82 

Fire  annihilator 110  00 

Pipe 275  62 

Sundry  small  supplies 375  12 

Total  to  mine  account $327,675  02 

Tax  account : 

^  Nevada  State  and  county  tax 2, 224  46 

Mine  tax  on  proceeds 2, 058  72 

Virginia  City  tax 609  46 

Total  taxes  paid 4,892  64 

Machinery  account : 
Bepairs,  pump,  &c.-. 1, 625  65 

Team  account: 
Team  account 2, 266  19 

Assay-office  account : 

Salaries,  assayer  and  assistants 5, 716  66 

Supplies,&c 1,930  08 

Muffler  furnace,  bricks,  cement,  &c 250  61 

Bullion  samples 267  12 

Total  to  assay-office  account 8, 164  47 

General  expense  account : 

Counsel  fees 2,000  00 

Disconnton  drafts 1,668  97 

Contributions  and  medical  expenses 250  00 

Freight^n  bullion 2,272  40 

Commission  on  purchases 51  75 

Interest 2,329  31 

Insurance  ^ 2,030  00 

Sundry  expenses,  Virginia  and  San  Francisco  3, 068  86 

Discount  on  bullion 9, 554  96 

Salaries  president,  secretary,  superintendent, 

foreman,  and  clerk 18, 000  00 

Stationery,  Virginia  and  San  Francisco 483  49 

Surveying 350  00 

Total  general  expenses 42, 059  74 

Ore  account : 
Paid  working  28,966Jg J^  tons 347,599  35 

James  G.  Fair,  superintendent : 
Amount  his  book-account • 5, 296  82 

Total  disbursements ^ 792, 694  12 

Cash,  per  cash-book  to  balance 46, 957  29 

Total 839,651  41 
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Report  of^he  Chollar  Potosifor  the  year  ending  May  31, 1873. 
The  president,  Mr.  A.  K.  P.  Harmon,  says : 

I  regret  that  it  is  not  in  my  power  to  congratulate  you  npon  any  new  discoyeries  in 
the  working  of  the  mine  during  the  past  twelve  months — notwithstanding  a  most 
thorough  exploration — but,  as  will  be  seen  by  your  superintendent's  report,  there  are 
not  wanting  indications,  at*  this  writing,  of  new  deposits  being  reached,  which,  let  us 
hope,  may  be  valuable  enough  to  reward  the  protracted  efforts  made  in  their  search. 

The  quantity  of  ore  extracted  from  the  mine  during  the  past  financial  year  exceeds 
that  of  the  preceding  term  by  over  10,000  tons,  but  owing  to  a  greater  admixture  of 
base  metal,  the  final  results  were  not  so  favorable. 

•  •  •  «  »  •  •    - 

The  saperintendent,  Mr.  Isaac  L.  Eeqna,  reports : 

Operations  at  company's  mine  have  been  steadily  prosecuted,  with  the  following  re- 
loltB: 

Tons. 

Ore  extracted 48,20o 

Ore  reduced  at  mills J 44,05o 

The  ore  mined  came  from — 

Tons. 

BlaeWing,we«t...l 14,000 

Kate 13,000 

Graas  Roots 11,150 

Second  Station,  New  Shaft 10,050 

Aa  indicated  by  the  above-named  sections,  ore  supplies  for  past  twelve  months  have 
been  drawn  from  the  old  and  long-developed  portions  of  the  mine.  Notwithstanding 
iDQch  prospecting  work  has  been  done,  in  quarters  of  the  mine  that  indicated  the 
existence  of  precious  metal,  our  labors  and  expenditures  of  mone^  are,  I  regret  to  say, 
Qorewarded.  and  the  hope  for  deposits  of  ore  are  undiscovered.  At  fourth  station  of  shaft, 
in  drift  nortn,  there  are  strong  probabilities  of  our  getting  ore  of  average  quality ;  everv 
^ort  has  been  made  to  reach  this  body  of  ore  said  to  exist  near  this  company's  north 
line.  Owing  to  the  swelling  of  the  ground  through  which  the  drift  passes,  and  the 
Bteady  and  constant  crushing  of  timbers,  the  work  of  completing  this  drift  has  been 
delayed  far  beyond  the  estimated  time,  and  deprives  us  of  the  anticipated  pleasure  of 
positively  announcing  to  you  the  existence  of  ore  on  this  company's  ground  at  the  point 
deaignated. 

Since  the  last  annual  communication,  the  main  shaft  has  been  fully  and  completely 
lepaired,  pumping  machinery  re-organized,  new  and  very  efficient  pumps  placed  in  the 
ihaft  Also  strong  and  powerful  maohineiy  has  been  erected  for  use  in  the  incline. 
New  steel-wire  ropes  for  incline  and  shaft  are  in  use.  In  brief,  the  entire  detail  of 
operating  at  "New  Shaft"  is  in  complete  condition.  In  connection  with  the  ordinary 
inacbinery,  we  have  added  a  machine  for  compressing  air — said  air  to/  be  used  as  a 
motive-power  at  low  levels.  Owing  to  delays  in  perfecting  the  compressor,  no  use  has 
been  made  of  it.  In  the  carpenter-shop,  large  circular  saws  and  the  necessary  machin- 
tty  for  driving  them  have  been  attached  to  the  facilities  of  this  department.  Neces- 
iaiilvj  in  the  accomplishment  of  these  numerous  improvements,  including  the  ro-open- 
iug  of  the  new  shait,  outlays  of  money  were  requisite — hence  the  large  expenditure 
over  the  receipts  for  the  current  year.  Concerning  the  reserves  of  ore,  no  correct  esti- 
mtecan  be  made.  The  quantity  developed  at  this  time  is  more  extensive  than  the 
blown  supplies  were  one  year  ago.  During  the  past  twelve  months  much  of  the  ore 
milled  was  largely  impregnated  with  base  metids,  causing  much  difficulty  in  reducing 
-  ind  materially  curtailing  the  results  in  bullion.  Space  tor  depositing  wast<e  from  .the 
mine  became  totally  absorbed.  In  order  to  obtain  abundance  of  room  for  dti  mping  dehna 
tte  erection  of  a  heavy  trussed  railway  over  the  Virginia  and  Truckee  Railroad  was 
finmd  indispensable.  This  work  is  complete  and  will  afibrd  ample  extent  for  all  time 
to  come. 

Cimdeiued  statement  of  cost,  produciiorif  4'o.f  of  Chollar  Poion.Afining  Company ,  from  June  1, 

1872,  to  May  31, 1873. 
Ore  statement : 

Tons.        Lba. 

..  Ore  on  hand  June  1, 1872 2,766        130 

Ore  extracted  during  year 45,338    1,070 

48,104    1,200 
Ore  worked*  during  year  : 44,255       680 

Ore  on  hand  June  1,1873 3,849       520 

•  Worked,  44,050  tons.    Sold,  905  tons  680  pounds. 
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Cost  per  ton : 

ExtractiDg  ore $2  93 

Repairs,  prospecting,  dead  work  and  incidentala 160     *\ 

New  shaft 311     ■■ 


764 
Kednction,  including  melting  and  assaying 1109 

Total  cost  per  ton 18  73 

Average  yield  of  ore  worked 15  57 

Average  net  loss  of  ore  worked 3  16 

Bullion : 

Average  value  of  bullion  per  ounce,  gold  75  cents ;  silver  $1.23 ;  total  $1.98.  AvewfB 
fineness  of  bullion  per  ounce,  gold  .03(3 ;  silver  .938 ;  total  .994.  Average  proportion  of 
precious  metalS|  gold  .3d ;  silver  .62 ;  total  100. 

Work  of  assay-office : 

Ounces  of  bullion  assayed  before  melting 354,926.60 

Ounces  of  bullion  assayed  after  mcltiug « 345,636.^ 

Average  loss  in  meltiug,  per  centum 2.6 

Number  of  ore  assays  made 7,9)S8 

Number  of  bars  made 249 

BeoeipU  and  expenses. 

Received  from  bullion $685,809  17 

Received  from  other  sources 2,340  34 

S6^,  149  ni 

Expenses  by  all  sources 824,990  01 

Net  expense  for  year 136,840  59 

The  secretary's  report  gives  the  following : 

RECEIPTS. 

Bullion  account : 
Proceeds  of  bullion  sold •      $685,  723  55 

Assessment  account : 
Assessment  No.  4   levied    February  13, 

1872 SUO,  000  00 

Advertising  charges  received 334  50 

140, 334  50 

Sales  of  ores : 
Eeceived  from  sale  of  205  tons  ore,  ^  $5  per  ton 1, 025  00 

Superintendent  Eequa : 
Thisamountreceivedfrom  him,  being  last  year's  balance.  4,128  74 

Cash  account : 
Cash  on  hand  as  per  last  statement 174, 148  82 

Total 1 ,  005, 3G0  61 

DISBURSEMENTS. 

Working  ores $483, 255  00 

Labor 198, 853  48 

Timber  and  lumber 57, 304  88 

Hardware 16,  036  57 

Coal 2,  7  70  86 

Candle 3,043  30 

Powder 1, 248  23 
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on $329  50 

Wood 10,008  77 

Water...   6,600  OQ 

Assaying  total  expense,  less  $168.69  received  for  assays. .  1, 001  99 

Taxes  on  real  estate  in  Virginia  and  ore  extracted 4, 426  52 

Stable 2,077  03 

Bent 730  00 

Stationery : 628  62 

Legal  expenses 6,106  00 

SorTeying 900  00 

Beal  estate  purchased 120  00 

Discount  and  interest 9, 888  88 

Treight 11,271  94 

Machinery  and  materials 43,  725  99 

iDcidental  expenses,  insurance,  &c 8, 940  57 

Bae  on  superintendent's  account -. 1, 499  53 

Cash  on  hand 133,392  93 

Total 1,005,360  61 


Report  of  the  Crown  Point  for  the  year  ending  May  1, 1873. 

The  report  of  the  superintendent,  Mr.  J.  P.  Jones,  presents  the  bis- 
toy  of  the  operations  at  the  company's  mine  for  the  last  three  years  in 
a  v^y  plain  and  intelligible  manner.    He  says: 

Tbe  last  seneral  report  snbmitted  by  the  snperintendent  was  dated  May  1, 1870.  At 
thit  time  the  Crown  Poiut  mine  was  yielding  notbinff.  There  was  no  ore  in  sight  of 
sufficiently  high  grade  to  pay  the  cost  of  extraction  and  redaction.  Nor  was  there  any- 
where in  the  mine  any  indication  of  a  coming  ore-body.  The  company's  mill  was  leased 
at  the  very  moderate  monthly  rental  of  $l,(K)0.  The  future  prospects  of  the  company 
never  looked  so  unpromising.  Work  in  the  mine  was  priucipidly  confined  to  the  1,100- 
foot  lerel,  where  a  prospecting  drift  had  been  driven  due  east  from  the  shaft  a  distance 
of  600  feet,  at  which  point,  nothing  but  porphyry  and  barren  seams  of  quartz  having 
been  exposed  throughout  its  entire  length,  it  was  discontinued.  It  being  apparent  that 
ibrther  exploration  in  that  direction  would  prove  futile,  a  drift  was  st>arted  almost 
doe  south  of  the  above-mentioned  drift  at  a  point  360  feet  east  of  the  shaft  and  101 
feetMNith  of  the  north  boundary  line.  In  this  drift,  at  a  point  340  feet  south  of  the 
north  boundary  line,  a  clay  wall,  running  northeast  and  southwest,  was  diagonally 
tnvened.  The  drift  was  then  turned  directly  east,  and  continued  for  20  feet  through, 
■oft  whitish  quartz,  containing  occasional  spots  of  ore.  It  next  cut  a  formation  of 
porphyry  about  10  feet  in  thickness,  somewhat  decomposed  and  resembling  soapstone 
u  appearance,  which  proved  to  be  the  west  or  foot  wall  of  an  ore-body  about  1  foot 
vide  and  bounded  on  the  east  by  a  hard  casing.  The  ore  consisted  of  bowlders  iu- 
•ned  in  cement,  which  would  yield  in  the  mill  about  $40  per  ton.  The  drift  was  then 
farther  continued  in  a  southeasterly  direction  38  feet,  skirting  the  foot- wall,  when  the 
«B-body  suddenly  widened  to  13  feet,  and  continued  at  that  width  for  20  &et  farther 
UNith,  at  which  iK)int  the  east  wall  made  rapidly  toward  the  east  until  the  ore-body 
lad  attained  a  width  of  84  feet.  The  drift  was  extended  until  the  southern  boundary 
Ibe  of  tiie  claim  was  reached,  developing  a  continuous  and  uniform  bo<ly  of  ore  its 
ifitire  length.  This  ore-body  was  also  explored  by  a  raise  along  the  west  wall,  which 
dips  easterly  at  an  apgle  of  about  38  degrees,  until  it  reached  the  1,000-fuot  level,  where 
it  was  intersected  oy  a  drift  from  the  main  shaft,  after  which  it  was  followed  by  a 
•vies  of  winzes  and  raises  to  the  900-foot  level.  How  much  higher  it  may  extend  will 
be  determined  by  future  explorations.  But  little  is  as  yet  known  of  the  extent  of  the 
we-body  on  the  900-foot  level, the  prospecting  being  confined  to  adrift  SOfoet  in  length, 
toffimenoing  at  the  southern  boundary  line  and  running  northerly.  Throughout  the 
iDtira  length  of  this  drift  a  body  of  ore,  9  feet  in  width,  was  found,  which  averaged 
Iffiperton. 

The  ore-body  on  the  1,000-foot  level  is  200  feet  in  length,  and  has  an  average  width 
sf  aboat  45  feet.  But  little  ore  has  been  extracted  from  this  level,  the  entire  workings 
beiog  confined  to  an  area  190  feet  long,  with  an  average  height  of  23  feet.  The  ore  on 
thk  aad  the  900-foot  level  is  held  as  a  reserve  in  case  of  an  accident*  to  the  main  in- 

12  H 
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cliDe  or  machinery,  which  might  impede  or  temporarily  proveot  work  on  the  lower 
levelf).  The  1,000-foot  level  is  in  good  condition  to  work  at  any  time ;  the  drifU  and 
chntes  are  in  good  repair,  and  ventilation  is  secured  by  winzes  connected  with  the 
900  foot  level. 

The  ore-body  on  the  1,100-foot  level  is  255  feet  in  length  by  58  feet  in  width,  and  has 
been  worked  out  for  a  distance  of  240  feet  north  of  the  south  line.  On  this  level  there 
are  from  30,000  to  40,000  tons  of  low-grade  ore  stored  away  in  cribs,  carefully  marked 
and  available  for  extraction  at  any  time,  which  will  yield  a  small  margin  of  profit  ovei 
the  cost  of  hoisting  and  reducing. 

While  the  upper  levels  were  being  prospected,  the  main  incline  was  driven  steadily 
down  preparatory  to  opening  and  exploring  the  1,200-foot  level.  As  soon  as  this  level 
was  reached,  a  station  was  cut  out  and  a  drift  started  south,  following  the  coaif^e  of 
the  west  wall,  and  continued  until  the  southern  boundary  line  was  reached.  From 
this  drift  two  cross-cut^  were  made— one  120  feet  and  the  other  220  feet  from  the  south 
line.  The  former  showed  the  vein  to  be  lid  feet  in  width  and  the  latter  76  feet.  The 
very  rich  ore  on  this  level  was  confined  to  the  15  feet  next  the  w^st  wall ;  the  remain- 
der of  the  ore  was  of  very  good  quality  and  character  and  remarkably  free  from  waste. 
The  ore-boily  on  this  levclis  310  feet  in  length,  and  averages  about  70  feet  in  width, 
about  three-fifths  of  which  have  been  extracted  and  reduced.  This  is  exclusive  of  the 
eastern  ore-body,  hereinafter  described,  which  has  not  been  worked  at  all. 

In  breasting  out  on  the  sill-floor  of  the  1,200-foot  level,  at  a  point  102  feet  east  of 
the  west  wall  and  100  feet  north  of  the  south  line,  a  hard,  flinty  wall  of  quartz  was 
Btrnok,  which  was  considered  the  eastern  boundary  of  the  pay  ore  afid  practically  the 
east  or  hanging  wall.  In  order  to  ascertain  how  fur  east  this'barrcn  quartz  would  ex- 
tend, a  cross-cut  was  started  at  the  point  referred  to  and  driven  36  feet  eust,  where  ore 
of  very  fine  quality  was  found,  6  feet  wide,  and  bounded  on  the  cast  by  a  porphyry  wall, 
which  is  now  believed  to  be  the  east  wall.  The  course  of  this  new  ore-body  is  south, 
36^  east,  and  it  has  been  followed  by  a  drift  to  the  south  boundary  line,  showing  ore 
of  the  same  good  quality  all  the  way.  This  drift  was  also  extended  northerly  until  it 
intersected  the  south  cross-cut,  exposing  the  same  character  of  ore  throughout  its  en- 
tire length.  A  winze  was  then  commenced  at  the  point  where  the  cross-cut  first  strnok 
the  ore,  and  continued  down  along  the  east  wall,  which  here  dips  easterly  at  an  angle 
of  about  32^,  and  has  now  reached  a  depth  of  120  feet  on  the  line  of  the  dip,  or  70  feet 
vertically,  showing  excellent  ore  the  entire  distance.  This  ore-body  has  been  further 
explored  from  the  third  and  fifth  floors  of  the  1,300-foot  level,  and  in  order  that  my 
description  of  the  same  may  be  continuous,  I  will  complete  it  before  describing  the 
opening  and  working  of  that  level. 

On  tCo  fifth  floor,  1,300-foot  level,  in  breasting  out  at  a  point  100  feet  north  of  the 
south  line  and  90  feet  east  of  the  we^t  wall,  the  same  barren  wall  of  quartz  was  en- 
countered, which  has  been  heretofore  referred  to  as  the  apparent  eastern  boundary  of  tho 
pay  ore  on  the  1,200-foot  level.  From  this  point  a  croas-cut  was  made  to  intersect  the 
above-mentioned  winze.  Sixty  feet  east  of  the  starting-point  ore  of  fair  quality  was 
found  which  will,  with  a  little  assorting,  yield  §25  or  $40  per  ton.  This  lasted  for  20 
feet,  when  a  formation  of  porphyry,  1(5  feet  in  width,  was  cut,  followed  by  another 
body  of  ore  of  excellent  quality,  averaghig  ^60  per  ton,  which  continued  for  27  feet^ 
where  the  intersection  with  the  winze  was  completed.  The  entire  length  of  this 
cross-cut,  it  will  be  seen,  is  12;5  feet,  of  which  47  feet  is  solid  ore,  and  the  entire  dis- 
tance between  walls  213  feet,  of  which  137  feet  is  ore. 

A  similar  cross-cut  was  started  on  the  third  floor  of  the  1.300-foot  level,  at  a  point  33 
feet  north  of  the  south  line  and  72  feet  east  of  the  west  wall.  Ninety-one  feet  east  ol 
the  place  of  beginning  a  body  of  ore  was  struck  four  feet  wide,  which  averages  §70  pel 
ton.  Next  to  this  wjis  found  a  formation  of  porphyry,  which  continued  for  7  feet,  at 
the  end  of  which  another  body  of  ore  wjis  cut,  10  feet  wi<le,  which  averages  §90  per  ton, 
and  is  bounded  on  the  east  by  the  hanging  wall.  Still  another  cross-cut  has  been 
started  to  intersect  the  winze  at  a  point  on  the  sill-floor  of  the  l.liOO-fort  level  directly 
under  the  cross-cut  on  the  fifth  floor.  This  last  cross-cut  is  now  in  47  feet,  and  has  cut 
thus  far  only  barren  quartz  and  porphyry,  not  having  yet  roa<thed  the  point  where  the 
eastern  ore-body  should  be  found.  As  this  ore-body  was  only  G  feet  wide  where  first 
struck  on  the  sill-floor  of  the  1,200-fcot  level,  and  had  already  increased  to  47  feet  in 
width  at  the  fifth  floor  of  the  1,300-foot  level,  a  still  further  increase  in  width  may  he 
reasonably  expected  on  the  sill-floor  of  that  level. 

The  ore-body  in  the  1,300-foot  level  is  360  feet  in  length,  and  has  an  average  width 
of  90  feet.  This  is  by  far  the  richest  and  most  extensive  level  ever  opened  on  the 
Oomstock  lode.  It  will  be  remembered  that  on  tho  1,200-foot  level  the  very  richonj 
was  conlined  to  a  belt,  15  feet  in  width,  lying  next  to  the  west  wall.  On  the  1,300-foot 
level  the  rich  ore  is  confined  to  no  particular  part,  but  tho  whole  level  shows  a  high 
and  uniform  grade  of  ore  from  wall  to  wall.  On  this  level  nine  floors  have  bt^n  opened 
for  a  distance  of  165  feet  north  of  the  south  line,  and  on  every  floor  ore  of  excellent 
quality  has  been  found.  The  remaining  19.'>  feet  has  not  been  worked  at  all,  and  even 
on  the  nine  floors  referred  to  an  immense  amount  of  first-class  ore  yet  remains.     The 
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orpin  tb^  northem  half  of  the  level,  however,  appears  to  be  of  lower  grade  than  that 
iu  the  sou  them  half,  and  is  not  expected  to  yield  more  than  two-thirds  as  much.  Thu 
l,300-foo4  level  has  already  yieldecl  aboat  $4,000,000  in  bullion,  and  will  probably  yield 
about  $10,000,000  more,  about  75  per  cent,  of  which  will  be  net  profit.  The  following 
tiU)le  shows  the  average  yield  per  ton  for  the  six  monrhsjust  past— during  the  last 
three  moDthsof  which  a  large  proportion  of  the  ore  extracted  came  from  this  level — and 
iodieatea  more  clearly  than  any  description  the  extiaordinary  increase  in  the  value  of 
theure: 

iTerage  per  ton  for  November,  1872 '.. $30  58 

December,  1872 32  JK> 

January,  1873 41  18 

February,  1873. Gl  98 

•  March,1873 70  72 

April,  1873 82  11 

On  the  1,400-foot  level  a  large  and  commodious  station  has  been  cnt  out,  and  a  donblo 
dhfi  run  firom  it  142  feet  south,  from  which  point  the  level  will  be  opened  at  the  ear- 
liest practicable  moment. 

Tbe  main  incline  has  also  been  driven  down  to  the  1,500-foot  level,  and  preparations 
BiAde  to  cut  oat  the  station  there. 

A  recapitulation  of  the  foregoing  details  will  enable  one  to  acquire  a  very  good  gen- 
oal  idea  of  the  form  and  character  of  the  great  Crown  Point  bonanza.  It  may  be 
briefly  described  as  an  immense  wedge-shaped  body  of  ore,  with  its  edge  uppermost, 
haviDg  a  strike  or  course  northwest  and  southeast,  and  penetrating  the  earth  with  an 
esAteiTy  dip  of  about  36^. 

On  the  900-foot  level  the  npper  edge  or  apex  has  been  developed  for  80  feet  in  length, 
with  an  average  width  of  nine  feet,  and  an  average  value  of  about  $28  per  ton. 

On  the  1,000-foot  level  the  ore-body  is  200  feet  in  length,  with  an  average  width  of 
45  feet,  and  an  average  value  of  $32  per  ton. 

On  the  1,100-foot  level  it  is  255  feet  in  length,  with  an  average  width  of  58  feet,  and 
an  average  value  of  about  $37  per  ton. 

On  the  ly200-foot  level  it  is  310  feet  in  length,  with  an  average  width  of  70  feet,  and 
an  average  value  of  about  $45  per  ton. 

On  the  1,300-foot  level  it  is  360  feet  in  length,  with  an  average  width  of  90  feet,  and 
an  average  value  of  about  $75  per  ton. 

It  thus  appears  that  the  ore-body  has  steadily  increased  in  length,  width,  and  rich- 
nesB  as  we  have  de«)cended  upon  it,  and  there  is  every  indication  of  its  continuing  to  do 
10.  Much  si^iticance  has  been  attached,  and  I  think  justly,  to  the  fact  that  ever 
•ince  this  chimney  of  ore  was  struck,  the  various  seams  and  stratifications  of  whatever 
kind,  whether  clay,  porphyry,  barren  quartz,  or  ore,  have  uniformly  maintained  about 
tb^same  course  and  dip  as  the  walls  encasing  tbem.  When  it  is  remembered  that  iu 
the  ore-bodies  worked  prior  to  this  discovery  there  was  no  such  uniformity,  but  the 
chimneys  were  as  likely  to  stand  vertical  as  any  other  way,  it  is  fair  to  presume  that 
ve  have  passed  below  the  range  of  surface-disturbance,  and  that  the  vein  will  pene- 
trate the  earth  in  its  present  shape  to  an  indefinite  depth. 

From  this  immense  chimney  we  have  extracted  and  worked  about  one-seventh  of  the 
ore  between  the  900  and  1,000  foot  levels,  about  four-fifths  of  the  ore  between  the  1,000 
•Dd  1,100  foot  levels^  about  three-fifths  of  the  ore  between  the  1,100  and  1,200  foot  lev- 
els, and  about  one-fourth  of  the  ore  between  the  1,200  and  1,300  foot  levels.  Above 
the  900-foot  level  the  ore  remains  untouched.  In  the  aggregate  we  have  taken  out  and 
crushed  from  May  1,  1871,  to  May  1,  lfi73y  217,431? J, {)^i  tons,  which  have  given  a  gross 
yield  of  $9,944,783.57,  and  an  average  yiehl  of  $45.73  per  ton.  We  have  in  reserve  and 
a^iilable  for  immediate  extraction  the  remainder  of  the  ore,  as  indicated  by  the  fore- 
going  figures,  in  the  levels  above  tbe  1,300,  and  have  now  everything  in  readiness  to 
open  the  1,400  and  1,500  foot  levels. 

hi  addition  we  have  made  a  new  and  very  promising  development,  as  heretofore  de- 
jeribed,  in  the  1,200  and  1,300  foot  levels,  eastward  of  the  main  chimney,  which  seeins 
w  be  the  upper  portion  of  another  wedge-shaped  ore-body,  similar  to  and  overlapping 
that  first  discovered.  This  may  continue  in  depth,  as  an  independent  chimney,  or 
QFite  with  the  other  to  form  one  large  ore-body.  I  regard  the  latter  as  the  more  prob- 
>hle,  but  in  either  event  the  importance  of  this  development  can  hardly  be  overesti- 
mated. 

In  December,  1870,  when  the  ore-body  was  first  discovered,  the  Crown  Point  was 
■mply  a  prospecting  mine,  and  had  none  of  the  necessities  or  conveniences  required  for 
the  extraction  and  hoisting  of  the  immense  quantities  of  ore  which  it  soon  became  iiec- 
to  move.  Tbe  shaft  was  small,  inconvenient,  and  out  of  repair;  the  hoisting- 
was  competent  only  for  the  work  of  prospecting;  the  pumping-apparatus 
insufficient;  /ind  the  ventilation  entirely  inadequate  for  an  active-producing 
Since  then  the  shaft  has  been  enlarged  by  sinking  another  compartment  1,100 
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feet  deep,  and  its  working;  capacity  increaaed  by  potting  doable  cages  in  all  three  com- 
partuieuts.  It  has  also  been  repaired  from  top  to  bottom,  and  tbe  tiniberiug,  which 
was  beginning  to  press  inwarti  on  acconut  of  the  swelling  of  the  groond  aropud  it,  has 
been  relieved  by  cutting  ont  tbe  ground  for  two  feet  in  width  all  the  way  "around  to 
the  bottom  of  the  shaft,  and  made  secure  by  retimbering  in  the  moat  substantial  man- 
ner. Three  now  engines,  of  HO-horso  power  each,  supplied  by  four  new  boilers,  each 
54  inches  in  diameter,  have  been  put  in  place  in  the  hoisting-works.  Four  reels,  Uve 
slieave-wheels,  one  new  spur-wheel  for  pump,  one  new  pnmp-bob  and  connectiog-wbeel 
lor  same,,  one  new  9-inch  shaft  for  spur-wheel,  one  new  pinion- wheel,  and  two  new 
donkey-pumps  have  been  also  added.  A  coal-dump  has  been  constructed  of  350  tons 
capacity,  so  situated  as  to  enable  one  man  to  deliver  at  the  furnaces  all  the  coal  ascd 
}ibout  the  mine;  and  a  water-tank  built,  in  conjunction  with  the  Virginia  and  Truckeo 
Hailroad  Company  and  the  Yellow-Jacket  Mining  Company.  This  tank  has  a  capacity 
of  190,000  gallons,  is  situated  300  feet  above  the  hoisting- works,  and  connected  with 
tbeiii  by  iron  pipes.  Six  hundred  feet  of  the  best  carbolized  hose  are  kept  ready  in 
case  of  tire,  and  thirty  of  Babcock's  lire-extingaishers  have  been  purchased  for  use 
around  the  works  or  in  the  mine  if  required.  Two  blacksmith-shops  have  been  built 
iu  the  mine,  one  on  the  1,^200  and  the  other  on  the  1,300  foot  level,  to  save  the  expense 
of  hoisting  and  lowering  tools  for  repairs. 

In  the  work  of  prospecting,  developing,  and  ventilating  there  have  been — ^raises 
made,  275  feet ;  winzes  sunk,  1,289  feet ;  cross-cuts  ran,  1,330  feet ;  drifts  run,  3,836 
feet ;  drifts  retimbered,  800  feet. 

Since  opening  the  1,300-foot  level  it  has  become  necessary  to  put  in  alternate  sets  of 
timber  and  bulkheads,  filling  them  up  behind  as  close  as  possible  with  waste,  thereby 
rendering  them  almost  as  solid  as  the  earth  itself.  This  requires  much  more  timber 
than  the  ordinary  system,  but  it  has  been  adopted  on  the  principle  that  it  is  cheaper 
to  prevent  caves  than  to  repair  them.  During  the  year  ending  May  1, 1872,  there  were 
used  in  and  about  tbe  mine  2,920,000  feet  of  lumber  and  timber.  For  the  year  ending 
May  4,  1873,  there  were  used  4,7()0,000  feet,  being  an  incre^ise  of  1,840,000  feet  for  the 
year.  This  great  increase  iu  tbe  consumption  of  lumber  and  timber  was  occasioned 
l)artly  by  the  more  energetic  working  of  the  mine,  and  iu  no  small  degree  by  the 
priisent  system  of  timbeiiug. 

Since  the  last  report  there  have  been  expended  (16,057.37  on  the  company's  mill  for 
repairs  and  additions. 

In  conclusion  I  desire  to  say  that  in  my  opinion  the  prospects  of  the  Crown  Point 
mine  are  now  far  brighter  than  they  ever  were  before.  Its  history  for  the  past  three 
years  has  already  made  it  one  of  the  most  notable  in  the  annals  of  mining,  and  I  am 
couUdent  that  this  history  will  repeat  itself  in  future  levels,  to  an  indefinite  depth. 

Tbe  secretary's  report  contains  the  following  items  of  interest: 

RECEIPTS. 

Bullion $6,442,785  02 

Mine  expense : 

Supplies  to  Kentuck  Company..   $451  72 

Lumber  sold 804  02 

Difference  on  rope  returned 625  93 

Supplies  sold 50  20 

Yellow  Jacket  Company's  one-third  tank 1, 436  20 

Eailroad  company's  one-sixth  tank 718  10 

Itailroad  company's  wrecked  cars 104  25 

4, 190  42 

Rhode  Island  Mill : 

Old  pan  sold 75  00 

Old  tubes  sold 100  00 

175  OC 

Discount  on  sundry  bills 33  7o 

John  P.  Jones,  balance  per  report  May  1,  1872 14, 007  6:1 

Cash  in  treasury  May  1, 1872 644, 507  OO 

Total 7,105,698  91 
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DISBURSEMENTS. 

Mine  expenses : 

For  labor $771,317  25 

yorlumber • 175,522  07 

Forwood 66,858  33 

For  castings  and  foandery  work 17, 652  04 

For  freight  on  supplies 5,982  71 

For  candies,  oils,  hardware,  iron,    steel, 

rope,&c 147,294  21 

$1, 184, 626  61 

Hine  improvements : 

For  machinery  and  castings 12, 769  81 

For  tank,  Yellow  Jacket  Company 2, 185  17 

For  bricks 700  00 

Forlabor 146  00 

For  lumber,  lime,  hauling,  &c 479  79 

16,280  77 

Bhode  Island  Mill : 

Forlabor 35,537  25 

For  wood 43, 744  85 

For  castings 18, 474  40 

For  water 8, 400  00 

For  quicksilver,  hardware,  &c 38, 232  82 

144, 389  32 

Crashing: 

Forworking  121,828J^ga  tons 1,463,824  00 

General  expense : 

For  superintendent's  salary.  Gold  Hill  office,  insurance, 
&5 32,619  70 

Legal  expense : 
For  attorney's  fees  and  adverse  claims 6,957  65 

San  Francisco  expense : 
For  salaries,  office,  and  stationery 10, 514  52 

Interest : 
At  Gold  Hill. 1,855  64 

Assaying: 

For  ore  assays $6,874  97 

For buUion assays 19,686  23 

^         26, 561  20 

Taxes : 

Porcityand  county 7,579  86 

Onore • 34,849  14 

42,429  00 

Dividends : 
508.25,26,27,28,29,30... 2,180,000  00 

Discount : 

Qndrafts 5,982  63 

Qnbnllion 80,762  73 

: 86, 745  36 
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Assay-office : 
For  assaying  balances  and  weights 

Ti-easore  freight : 
Transportation  of  ballion 

Eeal  estate : 

Ix)t  for  assay-office 

Lot  comer  Crown  Point  and  Main  streets . . 


$2y  475  00 
22, 212  58 


5,000  00 
5,000  00 


Sundry  book  accounts 

Cash  in  treasury  May  1, 1873 


10, 000  00 

316  15 

1, 873, 891  41 


Total... 7,105,698  91 


Tons. 
15,  064 


10, 153 
5,494 


2,  5(}o 
836 


1,371 


Lbs. 
J,  830 


11,067  1,850 

31,923  1,580 

35,447  1,180 

13,790  1,620 


1,020 
600 


6, 874        150 


1, 004        960 


650 


250 


1, 279     1, 100 


500 


OEE  STATEMENT. 

Tieldiug — 

Worked  at  Rhode  Island  MUL 
(average  per  ton,  $45.20)  yielded $681,j092  13 

Worked  at  Petaluma  MUL 
(average  per  ton,  $52.28)  yielded 578, 685  31 

Worked  at  Mexican  Mill. 
(average  per  ton,  $45.54)  yielded 1, 453, 889  15 

Worked  at  Brunstoick  Mill. 
(average  per  ton,  $45.97)  yielded 1, 629, 726  66 

Worked  at  Morgan  Mill. 
(average  per  ton,  $47.61)  yielded 

Worked  at  Pioneer  Mill. 
(average  per  ton,  $47.74)  yielded 

Worked  at  Atlas  Mill. 
(average  per  ton,  $55.12)  yielded 

Worked  at  Sapphire  Mill. 
(average  per  ton,  $45.89)  yielded 

Worked  at  Trench  Mill. 
(average  per  ton,  $35.92)  yielded 

Worked  at  Spring  Valley  Mill, 
(average  per  ton,  $31.94)  yielded 

Worked  at  Gold  Hill  Quartz  Mill. 
(average  per  ton,  $53.75)  yielded 

Worked  at  Woodworth  Mill. 
(average  per  ton,  $72.83)  yielded 91, 192  (^^ 

Worked  at  Douglas  Mill. 
(average  per  ton,  $58.40)  yielded 80, 083  03 


656, 589  04 


484,  746  42 

308, 375  94 

315,949  15 

36,087  02 

79, 535  93 

46,022  46 


136,893     1,290 


Totals 6, 441, 974  89 

Average  yield  per  ton  for  the  year. 


There  were  136,893^J§!5  tons  of  ore  worked,  yielding  $6,441,974.89} 
making  the  average  yield  per  ton  $47.05. 
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BULLION  STATEMENT. 

Stamped  value  of  balliou,  as  per  assay  certificates  received  at  the 
office  ia  SaD  Francisco,  credited  ou  the  books  of  the  company : 

Valaeof  gold 42,826,458  17 

Value  of  silver 3,687,189  41 

A^say,  grains  and  chips. 27, 520  21 

Beclamation  Spring  Valley  Company 801  10 

Wrecked  cars,  ore  lost,  V.  &  T.  li.  R 835  34 

(),  442, 810  23 
Contra, 

Eeclamation  to  L.  &  S.  F.  Bank  on  bar  8198 25  21 


WEIGHT. 

Ounces. 

Amalgam  before,  melting 3, 000, 636.30 

Amalgam  after  melting 2, 953, 591.85 


6, 442, 785  02 


47, 044.45 — Loss,  say  1|  per  cent. 

Tons,  101^JJ^=202,300.81  lbs. =2,953,591.85  oz.  Troy. 
Average  value  per  ounce,  $2.18. 

COST  OF  WORKING  ORES. 

Average  cost  of  working  136,893J2gg  tons  ore,  $11.74  per  ton. 

COST  OF  MINING. 

Total  cost  of  mining  137,180^^^^*^  tons  of  ore,  inclading  all  cost  of 
miuiog  drifts,  repairing  shaft,  &c.,  $8.63  per  ton. 

ASSETS. 

Cash  on  hand  May  1,1873 $1,873,891  41 

Bhoile  Islnnd  Mill 80, 000  00 

Mine  improvements,  buildings,  &c 100, 000  00 

Eeal  estate 15, 000  00 

Stock  on  hand  at  mine 58, 287  49 

Slock  on  hand  at  mill    9, 596  26 

Ore  on  hand  at  mill,  286^Jg  tons 22, 468  73 

2, 294, 243  89 

LIABILITIES. 

None. 

Supplemental  report^  showing  in  detail  the  financial  affairs  of  tJie  company 
for  past  three  years,  from  May  1,  1870,  to  May  1, 1873. 

RECEIPTS. 

Bullion : 

For  year  ending  May  1,  1871 8472, 181  48 

Tor  year  ending  May  1,  1872 3, 503, 633  30 

For  year  ending  May  1, 1873 6, 442,  785  02 

$10,418,599  80 
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Premiam  on  ballion : 

For  year  ending  May  1, 1871 $474  92 

For  year  ending  May  1, 1872 45  91 

$520  83 

Assessment : 
For  year  1871,  Nos.  20  and  21 78,000  00 

Mine  expense : 

For  supplies,  &c.,  year  ending  May  1, 1871 .  9, 401  07 

For  supplies,  &c.,  year  ending  May  1,1872.  566  67 

For  supplies,  &c.,  year  ending  May  1, 1873 .  4, 190  42 


Bhode  Island  Mill : 

For  year  ending  May  1, 1871 
For  year  ending  May  1, 1872 
For  year  ending  May  1, 1873, 

Sundry  accounts : 

For  year  ending  May  1, 1871 
For  year  ending  May  1, 1872 
For  year  ending  May  1, 1873 


11, 034  63 
783  69 
175  00 

2,376  12 

931  35 

33  75 

14, 158  16 


11, 993  32 


3  341  22 
Cash  in  treasury  May  1, 1870 39',309  08 

Total 10,565,922  41 

DISBURSEMENTS. 

Mine  expense  : 
For  labor,  year  ending  1871 . .  $155, 560  00 
For  labor,  year  ending  1872. .     362,  739  99 
For  labor,  year  ending  1873. .     771, 317  25 


For  lumber,  year  ending  1871 .  2S,  974  21 
For  lumber,  year  ending  1872.  72,  793  30 
For  lumber,  year  ending  1873.     175,522  07 


1,289,617  24 


For  wood,  year  ending  1871 . .  35, 281  11 
For  wood,  year  ending  1872. .  50, 202  85 
For  wood,  year  ending  1873 . .  GGy  858  33 


277,289  67 


For  castings  and  supplies,  year  • 

ending  1871 35, 286  30 

For  castings  and  supplies,  year 

ending  1872 90,873  82 

For  castings  and  supplies,  year 

endiugl873 170, 928  96 


152, 402, 29 


297, 089  08 

2, 016, 398  28 


Mine  improvement : 

For  year  ending  1871 250  00 

For  vejir  ending  1872 65, 380  59 

For  year  ending  1873 16,280  77 


81, 911  36 
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Bhode  Island  Mill : 

for  labor,  year  ending  1871 . .  $8, 183  00 
For  labor,  year  ending  1872. .  30, 907  88 
For  labor,  year  ending  1873 . .      35, 537  25 


For  wood,  year  ending  1871 . .  5, 933  12 

For  wood,  year  ending  1872. .  29, 778  25 

For  wood,  year  ending  1873 . .  43, 744  85 

Qnicksilver  castings,  &c.,  1871  17, 136  04 

Qnicksilver  eastings,  &c.,  1872  48,  G44  75 

Quicksilver  castings,  &c.,  1873  65, 107  22 


$74, 028  13 


79, 466  22  ^ 


130, 888  01 


.  Kbode  Island  Mill  improvements : 

For  year  ending  May,  1871 3, 565  32 

For  year  ending  May,  1872 14, 307  37 

Outside  mills : 

For  crushing  18,903f2ig  tons,  1871 191, 149  93 

For  crushing  67,222^«fji<^  tons,  1872 807, 309  14 

For  crushing  121, 82«iig8  tons,  1873  ....  1, 463, 824  00 

Dividends : 

For  year  ending  May,  1872 1, 260, 000  00 

For  year  ending  May,  1873 ...  2, 180, 000  00 

Legal  expense : 

For  year  ending  May  1, 1871 1, 450  00 

For  year  ending  May  1, 1872 8, 400  00 

For  year  ending  May  1, 1873 6, 957  65 

Taxes: 

Foryear  ending  May  1, 1871 4,008  27 

For  year  ending  May  1,  1872 18, 451  22 

For  year  ending  May  1, 1873 , . .  42, 429  00 

General  expense : 

For  year  ending  May  1, 1871 13, 905  68 

For  year  ending  May  1, 1872 30, 360  48 

For  year  ending  May  1, 1873 32, 619  70 

San  Francisco  expense: 

Foryear  ending  May  1, 1871 9,802  48 

Foryear  ending  May  1, 1872 9, 171  25 

For  year  ending  May  1, 1873. 10, 514  52 

Disconnt,  (on  bullion  and  drafts :) 

For  year  ending  May  1, 1871 •  1, 562  57 

For  year  ending  May  1, 1872 2, 803  15 

For  year  ending  May  1, 1873 86, 745  36 


$284, 972  36 


17,872  69 


2, 462, 283  07 


3, 440, 000  00 


16, 807  65 


64,891  49 


82, 885,  86 


29, 488  26 


91,111  08 
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Assaying: 

For  year  ending  May  1, 1871 $3, 664  00 

For  year  ending  May  1, 1872 18, 461  86 

For  year  ending  May  1, 1873 26, 561  20 

$48, 687  06 

Treasure  freight : 

For  year  ending  May  1, 1871 1, 013  03 

For  year  ending  May  1, 1872 13, 546  80 

For  year  ending  May  1, 1873 22, 212  68 

^  37, 672  41 

Interest,  (at  Gold  Hill :) 

For  year  ending  Mav  1, 1871 492  97 

For  year  ending  May  1, 1872 1 ,  384  63 

For  year  ending  May  1, 1873 1, 855  64 

3, 733  24 

Beal  estate: 

For  year  ending  May  1, 1871 56  80 

For  year  ending  May  1, 1872 468  25 

For  year  ending  May  1, 1873 10, 000  00 

10, 525  05 

Assay-ofBee : 

For  year  ending  May  1, 1873 2, 475  00 

Sundry  book  accounts 316  15 

Cash  in  treasury  May  1, 1873 1, 873, 891  41 

10,565,922  41 

ORE  STATEllIENT. 

From  May  1,  1870,  to  May  1,  1873. 

21,087^6_ao^-  tons  worked  for  year  ending  May  1,  1871, 

yielded $472, 121  81 

Average  per  ton,  $22.39. 
80,5673/ifJV  tons  worked  for  year  ending  May  1, 1872, 

yielded 3, 503,  633  30 

Average  per  ton,  $43.48. 
13G,893-^§f,2-  tons  worked  for  year  ending  May  1,  1873, 

yielded 6,441,974  89 

Average  per  ton,  $47.05. 

238,548^V()'V  1^;  ^17,  709  37 

BULLION  STATEMENT. 

Stamped  value  of  bullion  as  per  assay  certificates  received  at  the  office  in 
San  Francisco^  from  May  1,  1870,  to  May  1,  1873. 

Value  in  gold $4, 581, 284  01 

Value  in  silver 5, 880, 899  50 

Assay  grains ^ 54, 744  67 

Keclamations,  &c 1, 672  53 

10, 418, 599  80 
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Bepart  of  the  Belcher  for  the  year  ending  December  31, 1873. 
The  president,  Mr.  J.  D.  Fry,  reports  as  follows: 

While  the  prospects  at  the  commencement  of  the  year  Jnst  closed  Jastified  the  expec- 
tstaoo  that  toe  product  of  the  company's  mine  would  be  large,  no  one,  I  imagine,  anti- 
cipated snch  unprecedented  success  as  attended  its  operations,  as  shown  by  the  super- 
intendent's and  secretary's  reports,  which  are  herewith  submitted,  and  to  which  I  refer 
yon  for  all  details  relating  to  the  mine  and  the  company's  finances. 

It  will  be  observed  that  the  gross  yield  of  the  mine  reached  the  sum  of  $10,779,171.09, 
and  that  $6,760,000  was  paid  the  stockholders  in  dividends,  and  that  a  large  surplus  is 
carried  forward.  In  addition  to  this  it  will  be  seen  that  a  large  amount  was  invested 
in  supplies,  which  are  on  hand ;  also,  that  new  machinery  and  improvements  have  been 
aiUled. - 

The  facilities  are  now  nearly  as  perfect  as  they  can  be  made  for  operating  the  mine, 
and  the  lurge  reserves  estimated  by  the  superintendent,  as  well  as  the  chances  of  more 
extended  duvelopmeutS|  render  the  outlook  for  good  results  during  the  incoming  year 
very  flattering. 

The  saperiutendent,  Mr.  W.  H.  Smith,  reports: 

Dnring  the  yeir  endinir  December  31, 1873,  there  have  been  extracted  from  the  differ- 
eot  levels  of  the  mine  156,000  tons  of  ore,  viz : 

Tona 

From  the  1,000-foot  level 40,000 

From  the  1,100-foot  level ^ 16,000 

Fruiuthe  1,200-foot  level 40,000 

From  the  1,300-foot  level 60,000 

Total 156,000 

The  uiain  incline  has  been  sunk  3d0  feet,  and  stations  have  been  opened  at  the  1,200- 
foot,  1,300-foot,  and  1,400-foot  levels.  Connections  have  been  made  between  the  incline 
and  ore-body  on  the  1,200-foot  and  1,300-foot  levels.  On  the  850-foot  level  the  drift 
north  from  the  east  drift  has  been  carried  forward  100  feet  through  porphyry  without 
bftviDg  met  with  any  favorable  indications  of  ore.  From  the  main  north  drift,  100 
^  from  north  line,  a  cross-cut  has  been  run  to  the  east,  through  a  formation  of 
qoartz  and  porphyry  mixed,  and  from  the  end  of  this  cross-cut  a  winze  has  been  sunk 
(IGO  feet)  to  the  900-foot  level  and  connected  with  the  ore-body  on  the  1,000-foot  level. 

This  winze  was  sunk  for  ventilating  this  portion  of  the  mine,  and  also  for  running 
waste  through  in  order  to  fill  up  the  space  from  which  ore  has  been  extracted.  On  the 
1,000-foot  level  the  ore-body  has  been  worked  out  200  feet  in  length  and  98  feet  in 
licight,  and  varying  from  15  feet  to  98  feet  in  width.  This  level  continues  to  yield  its 
Qsoal  quantity  of  good  ore,  and  the  prospects  of  its  continuing  to  do  so -for  some  time 
to  come  are  indeed  good.  It  is  almost  next  to  an  impossibility  to  make  a  correct  cstl- 
iDate  of  the  quantity  of  ore  yet  remaining  on  this  level,  as  there  has  been  no  prospect- 
ing done  above  this  level,  except  the  drifts  on  the  H50-foot  level  already  mentioned.  On 
tbe  1,100-foot  level  work  was  suspended  in  Jnly,  all  the  high-grade  ore  having  been 
extracted.  There  still  remains  on  this  level  from  10,000  to  15,000  tons  of  low-grade  ore. 
A  raise  of  6  feet  by  4  feet  has  been  made  from  this  level  up  to  the  1,000-foot  level,  for 
tbe  purpose  of  reachiiyi;  the  ore  yet  remaining  in  this  portion  of  the  mine.  I  am  also 
ruDDiog  a  drift  west  or  the  old  workings  on  this  level,  which  drift  I  consider  of  great 
necessity,  as  all  the  old  openings  on  this  level  are  rapidly  closing  up.  The  1,200-foot 
level  looks  as  promising  as  I  hate  ever  seen  it,  and.  Judging  from  the  distance  the  sill- 
floor  of  this  level  and  the  sill-floor  of  the  1,100-foot  level  nave  been  worked  ahead  of 
the  breasts,  it  is  my  opinion  that  the  product  of  this  level  for  the  next  year  will  fully 
equal  the  past.  A  drift  has  been  run  on  the  sill-floor  of  this  level,  and,  50  feet  from 
toe  north  line,  this  drift  has  been  continued  100  feet  to  the  east,  through  low-grade 
or«.  A  cross-cut  has  also  been  made  from  the  main  south  drift,  (300  feet  from  north 
lii>e,)  which  shows  12  feet  of  fair  ore.  Another  cross-cut  has  been  made  east  from  the 
i&ain  incline,  a  distance  of  150  feet,  which  shows  hard  porphyry  all  the  way.  The  ore 
taken  from  the  1,300-foot  level  up  to  the  present  time  has  been  hoisted  throngh  the 
TeiloW' Jacket  shaft.  The  main  drift  between  the  incline  and  ore-body  has  just  been 
completed,  and  by  the  10th  of  January  will  be  in  running  order.  A  cross-cut  80  feet 
from  north  line  has  been  run  a  distance  of  100  feet  to  the  east,  throngh  mixed  quartz 
Aod  porphyry,  and  on  the  fourth  floor  a  drift  has  been  run  120  feet  to  the  east,  as  also 
<Hi  the  ninth  floor  a  drift  has  been  run  47  feet  to  the  east.  Both  of  these  drifts  show 
about  the  same  kind  of  ground  as  the  cross-cut  above  mentioned.  From  the  1,200-foot 
JsTel  a  winze  has  been  sunk  down  to  this  level,  which  is 200  feet  distant  from  the  north 
fine,  and  which  shows  good  ore  all  the  way.  The  ore  yet  remaining  on  this  level  will 
At  least  equal  the  amount  already  extracted  from  it,  and  prove  to  be  quite  as  good. 
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From  this  level »  winie,  00  feet  from  the  north  line,  has  been  sank  dowB  to  the  1,40 
foot  level,  and  near  the  east  wall  of  the  ledge.  From  the  bottom  of  thia  wince  a  crot 
cut  has  been  made,  and  134  feet  of  drift  has  been  rnn  throngh  very  cood  ore.  Tt 
appearance  of  this  level,  as  far  as  it  has  been  opened,  is  fnlly  as  ffood  as  any  of  U 
levels  opened  in  the  mine.  I  will  oommenoe  mininjg  on  this  level  jnst  as  soon  as  tl 
line  between  the  Crown-Point  and  this  oompan v  is  fally  established.  CareAil  eatimati 
of  the-qaantity  of  ore  yet  remaining  in  the  mine  show  that  there  are  at  least  150,01 
tons.  The  openings  to  the  mine  and  the  appliances  for  its  nroper  workin||f  are  all  i 
flrstKJiass  order,  and  will  compare  fisvorably  with  any  on  the  leao. 

On  the  BorfjiMe  the  following  improvements  have  been  made,  vis :  A  switch  as 
bridge  from  the  railroad  has  been  built  for  the  pnrpoee  of  receiving  supplies  for  tl 
mine;  the  ore-dump  has  been  enlarged  to  double  its  former  capacity ;  an  addition  hi 
been  made  to  the  boiler-room  large  enough  for  four  new  boilen,  which  have  bee 
already  set  up ;  a  complete  set  of  machined,  consisting  of  an  engine,  lathe,  drill,  an 
planer  for  repairing  the  machinery  have  been  procured.  Hence  we  are  able  to  mal 
any  repairs  which  our  machinery  may  require.  A  Burleigh  air-eompressor  and  tn 
Burleigh  drilling-machines  have  been  added  to  the  machinery,  idso  1,400  feet  of  6-inc 
pipe  have  been  put  in,  to  convey  the  air  from  the  compressors  to  these  machines,  mal 
lug  the  most  complete  apparatus  of  the  kind  on  this  coast ;  all  of  which  are  a  perfei 
success.  A  dweUing-house  for  the  Ibreman  of  the  mine  has  lieen  built ;  four  new  safet; 
cages  and  one  new  safety  incline-car  have  been  constructed.  We  have  also  put  i 
the  mine  one  new  engine  for  sinking  winzes  and  hoisting  waste  wherever  it  may  I 
required  to  fill  up  vacant  space. 

A  summary  of  the  labor  performed  in  the  mine  during  the  year  shows  the  extractin 
of  156,000  tons  of  ore,  the  running  of  3,092  linear  feet  of  drifts  and  winzes,  the  sinkia 
of  380  feet  of  main  incline,  the  laying  of  4,072  feet  of  car-track,  and  other  genen 
repairs  in  and  about  the  mine. 

There  is  on  hand  at  the  mine  and  in  Carson,  of  material  and  supplies,  consisting  i 
timber,  lagging,  wood,  stone-coal,  charcoal,  iron,  steel,  candles,  oils,  d&c.,  the  eqiuvj 
lent  of  $142,337,  as  will  be  seen  by  the  mfentoiy  of  January  1,  forwarded  to  the  8i 
Francisco  offlcci  as  follows : 

5,0>9  cords  of  wood,  in  Carson $38, 168  < 

3,464  M  timber,  in  Carson 65,816  I 

lion,  steel,  candles,  &o 38,353  i 

Total 142,337  i 

In  addition  to  this,  there  are,  at  the  present  time,  in  onr  ore-dumps  and  at  the  di 
ferent  mills,  about  1,:M0  tons  of  ore,  yet  to  be  reduced,  and  which  have  beou  extractc 
during  the  year. 

The  secretary's  report  contains  the  following  statements : 

RECEIPTS. 

Bullion 810,779,171  ( 

Virginia  and  Truckee  Bailroad  Company 2, 117  * 

Cash,  January  1, 1873 1,  Oil,  124  1 

Total 11,792,412  4 

DISBUBSEMENTS. 

Cnisbing  ores $1, 874, 401  ( 

Labor 885, 603  1 

Mine  exi>ense 153,  723  ' 

Discount  on  bullion 254, 403  4 

Hoisting  ore.  Yellow  Jacket  Company 60^  (553  ( 

Timber 193, 031  l 

Fuel,  wood 79, 517  1 

Coal 44,526  ^ 

Contracts  on  incline  and  drifts 52, 406  I 

Assays  bullion 28, 522  i 

Assays  ore,  &c » 9, 906  ' 

Treasure  freight 42, 914  ( 

Supplies 44,080  I 
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Taxes  on  proceeds  of  mine $83, 582  41 

Taxes,  ei^,  county,  and  State 4, 082  55 

Insurance 3,902  00 

Legal  expense 5,500  00 

OoDStmction 26, 906  89 

Oeneral  expenses 14, 430  22 

IMght 8,676  00 

Office  expense 9,135  00 

Exchange 8,407  00 

Crown  Point  Oold  and  Silver  Mining  Company 137, 500  00 

DiTidend  Kos.  10  to  21,  inclusive,  $65  per  share 6, 760, 000  00 

W. H. Smith, cash $19,804  86 

Cash  January  1, 1874 980,165  10 

999, 969  96 

Total 11,792,412  42 

The  following  remarkable  statement  shows  the  dividends  paid  by  the 
company  in  two  years : 

1872.  1873. 

January $104, 000  $312, 000 

February 156, 000  312, 000 

March 156,000  416,000 

April 206,000  520,000 

May ; 312,000  832,000 

June 312,000  1,040,000 

July 312,000  832,000 

August 312,000  728,000 

September 312,000  620,000 

October 312,000 

November../. 416,000 

December 520, 000 

.Total 2,184,000  6,760,000 

Cost  of  producing  and  reducing  154,664  tons  of  ore. 

Labor $885,503  97 

Hoisting  ore.  Jacket  Company 00,653  00 

Supplies — ^hardware,  tools,  &c ...  108, 750  00 

limber 116,250  00 

Assays  ores 9,906  79 

General  expense 14, 430  22 

Freight,  supplies,  &c 8,677  06 

Woodandcoal 85,876  11 

Salaries  and  office  expenses 21, 835  00 

1, 317, 875  14 
Equal  per  ton,  $8.51. 

Cost  of  crushing  ore $12  10 

Cost  of  mining  ore 8  51 

Total 20  61 


Per  ton. 

$51  46 

70  08 

73  98 

74  11 

79  13 

69  95 

66  70 

65  99 

65  58 

04  82 

68  81 

72  60 
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ORE  STATEMENT. 

Monthly  account  of  ores  reduced  in  1873. 

No.  tons.  Ballion. 

January 8,501  $437,489  40 

February 10,417  730,013  87 

March 12, 008  888, 393  39 

April.- 15,981  1,184,475  62 

May 18,965  1,500,823  81 

June 13,074  914,592  19 

July 13, 685  912, 781  15 

August 10,483  691,758  93 

September,-   9,876  647,70962 

October 12, 825  831, 262  83 

November 13, 702  940, 195  75 

December 15, 147  1, 099, 674  48 

Total 154,664        10,779,171  07        69  69 

ORE  STATEMENT  FOR  TWO   YEARS  AND  FIVE  MONTHS. 

Tons.      Per  ton.  Bnllion.  Dividends. 

1871,  five  months 18, 468    $64  93      $1, 199, 134  87 

1872 83,195      57  63        4,794,659  10    $2,184,000 

1873 154,664      69  69      10,779,17107      6,760,000 

Total 256, 327      65  40      16, 772, 965  04      8, 944, 000 

Value  in  gold $9, 439,  718  44 

Value  in  silver 7, 244, 943  60 

Assay  grains 88, 303  00 

1(),  772,.965  04 

BULLION   STATEMENT. 

Stamped  value  of  bullion  as  per  assay  certificates : 

Value  in  gold $5,  725,  247  50 

Value  in  silver 5, 009, 520  51 

Assay  grains 44, 403  06 

10,  779, 171  07 


Number  ounces  refined  bullion 4, 173, 535y^ 

Average  fineuess  in  gold .66J 

Average  fineness  in  silver .929 

Value  per  ounce  in  gold $1  37-j'y*^^ 

Value  per  ounce  in  silver 1  20y^jj 

Value  of  bullion  per  ounce 2  57-p^ 

Average  value  per  ton  in  gold 37  1() 

Average  value  per  ton  in  silver 32  53 


Total  value  per  ton 69  69 
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JBeporf  of  the  Yellow  Jaiikeifor  the  year  ending  July  1, 1873. 
be  president,  Mr.  Thos.  G.  Taylor,  reports : 

e  ore-production  of  the  miDO  for  the  past  year  has  been  very  light.    Bat  1,918  tons 

0  was  luined,  yielding  $48,732.70,  or  an  average  of  $25.40  per  ton.  The  whole  of 
^ield  came  from  the  old  stope  between  the  900  and  1000  foot  levels,  and  all  work 
raspended  in  these  workings  in  the  month. of  October  last,  on  account  of  the  ex- 
fcion  of  the  same,  since  which  time  there  has  been  no  ore  produced  by  the  mine, 
eqnently,  the  principal  work  done  in  the  mine  the  past  year' has  been  dead 
:,  or  the  prospecting  for  ort^bodies,  and  the  retimbcring  and  repairing  of  the  shaft 
Irifts  thronghont  the  mine.  There  has  been  in  all  4,212  feet  of  drifts  mn,  and  580 
>f  winzes  sunk.  All  this  work  was  done  in  hard  gronnd,  requiring  the  constant 
if  powder.  We  have  retirobered.  in  a  most  substantial  manner,  275  feet  of  our 
ciu  shaft,  415  feet  of  onr  adit  level,  and  several  of  the  old  stations  in  shaft.  The 
avements  on  the  surface  the  past  year  consist  in  the  entire  reconstruction  and 
ge  in  position  of  our  pumping-niacbiuery,  now  bob  and  connection,  spur-wheel, 

>  and  bearings,  new  foundations  and  anchorage  for  the  same,  new  pump  rods  and 
»— in  fact,  an  entire  change,  with  the  exception  of  engine.    We  have  on  hand  a 

supply  of  spare  steel-wire  ropes  for  incline  and  vertical  shaft,  300  feet  of  new 
[>  column  for  snaft,  and  two  new  54-iuch  boilers,  with  fixtures  complete,  which 
not  yet  been  placed  in  position.  During  the  past  year  our  expenses  for  fuel  have 
quite  heavy,  owing  to  the  quantity  of  water  we  have  had  to  contend  with  on  the 
and  1,500  foot  levels,  the  latter  being  some  80  feet  below  the  Sutro  tunnel  level, 
200  feet  below  the  lowest  levels  of  the  adjoining  mines.  During  the  year  we  have 
)  almost  constant  use  of  our  Burleigh  air-compressor,  for  the  purpose  of  hoisting 
pumping  from,  the  several  winzes  sunk,  thereby  being  enabled  to  much  sooner 

and  ventilate  new  levels  for  the  speedy  prospecting  of  the  same.  We  have 
ed  for  the  Belcher  Silver-Mining  Company  43,613  tons  of  ore,  which  has  materially 
ted  to  meet  onr  disbursements.  Our  search  for  ore  on  the  levels  opened  has  been 
thorough,  but,  unfortunately,  unsuccessful.  We  still  have  fully  a  twelve-months' 
L  to  do  on  the  1,400  and  1,500  foot  levels  to  thoroughly  prospect  them.    In  the 

1  time  we  are  making  preparations  for  the  deeper  exploration  of  the  vein,  which 
innes  very  regular  in  formation  and  dip,  and  contains  between  the  walls,  on  the 
^ibot  level,  where  it  has  been  cross-cut.  npward  of  250  feet  of  very  favorable-look- 
rein-matter,  and  I  am  in  hopes  that  at  no  distant  day  the  company  will  be  well 
id  for  its  present  outlay  by  the  discovery  of  a  paying  ore-body.  As  a  precaution 
D8€  fire,  we  have  ready  for  use,  both  in  the  hoisting-works  and  underground  sta-. 
I,  a  number  of  the  Babcock  fire-extinguishers,  and  our  largo  tank,  containing  some 
)00  gallons  of  water,  is  kept  constantly  filled,  and  the  hydrants  and  hose  in  con- 
t  readiness  for  use. 

be  secretary's  report  contains  the  following  receipts  and  disburse- 
(ts: 

RECEIPTS. 

lion  proceeds,  1,918  tons  ore,  at  $25.40 848,  732  70 

essment  :^o.  15 120, 000  00 

3her  Silver-Mining  Company,  (hoisting  ore  and  sup- 
lies,  &c.) 74,  768  06 

fidence  Silver-Mining  Company,  (for  running  drifts)  ...  3, 000  00 

)  of  ropes,  machinery,  &c 4, 050  98 

t  of  storehouse  and  store 740  00 

rertising ?...  332  50 

li  on  hand  July  1, 1872 194,  456  42 

Total 446,080  m 

DISBURSEMENTS. 

Aing $19,180  00 

or 181,530  79 

jy ..  10,  200  00 

ly-offlce 4,024  39 


t 
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Taxes  and  iiiBaTttnoe $6,: 

Expense * 2,! 

Lamber • 20|1 

Wood 43,^ 

Ooal 27,< 

Mine  sapplies 43,^ 

Powder  and  fuse ,  6,1 

Candles  and  oil 4,' 

Iionaodsteel : '• 3,^ 

Improvements 30,  < 

Disoonnton  ban i 1,1 

Assaying  bars ] 

Beal  estate , 1,1 

Legal  expense 6,( 

Gash  on  hand $6,056  62 

Bnpplies  on  hand 81,471  27 

37,4 

.     Total 446,1 

LAHBEB  00T7NTY. 

£0080  Biver  diiMM.— The  Manhattan  Silver-Mining  Oompan j  I 
in  fbrmer  years,  done  the  principal  work  in  the  district.  Daring 
the  ooitfpany  worked  in  its  mill  less  ore  than  in  the  preceding  yea 
by  fiff  the  greater  quantity  was  from  its  own  mines,  while  .the  a 
of  oostom-ore  worked  was  only  half  as  large  as  in  1872.  The  foS 
extraets  from  the  report  of  the  board  of  trustees  for  the  year  endii 
cember  31, 1873,  show  the  business  and  the  condition  of  the  iio 
affiiirs  of  the  company : 

EABNINOS. 

From  Oregon  and  North  Star  mines: 
2,-287^  tons  ore,  producing  ($22450  per  ton) . .  $513, 479  33 

Milling  expenses $80,049  39 

Mining  expenses 179,016  80  ^ 

259, 066  19 

$254,  ^ 

From  other  mines : 
696*  tons  ore,  producing  ($212.72  per  ton) . . .     148, 212  33 

Milring expenses 24,382  00 

Mining  expenses 95, 669  67 

120, 051  67 

28,: 

Profit  on  custom-ores : 
1,674J  tons  ore,  ($27.74  per  ton) 46,< 

Total 329,  ( 

Expense  account : 

Freight  of  bullion  to  New  York $21,648  94 

Discount  and  reclamations  on  bullion 32, 009  02 

Mlll-repairs 8,397  64 

Taxes 7,875  13 

Exchange 4,999  91 

Fire  insurance 4,890  40 
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Interest $5,483  28 

Exiieuse * 23, 326  39 

Quicksilver  lost G34  91 

Loss  on  slag  from  refining 3, 578  42 

Depreciation  of  stable  stock 605  50 

Loss  on  accident  fund 2,  238  83 

Sundry  losses 238  11 

$115,926  48 

Earnings,  coin 213, 100  19 

In  Septemlj^er,  1873,  the  company  paid  a  dividend  of  6  per  cient.,  or 
$19,375,  and  at  the  end  of  the  year  it  was  expected  that  another  5  i)er 
cent,  dividend  would  be  paid  in  the  following  April.  The  company 
carries  a  large  surplus  in  cash  and  supplies. 

For  iroprovepients  of  the  mill  and  the  hoisting-works  at  two  of  the 
mines  the  company  has  expended  nearly  $30,000  during  the  year.  The 
Korth  Star  shaft  was  sunk  258  feet,  (to  620  feet,)  and  the  Oregon  shaft, 
107J  feet,  (to  700  feet.)  In  the  fore  part  of  the  year  the  results  ob- 
tained by  the  company  in  their  mill,  or  more  particularly  in  their  roast- 
iog-furnace,  were  rei)orted  not  to  be  as  satisfactory  as  they  had  been  be- 
fore; and  the  engagement  of  an  experienced  metallurgist  was  found 
necessary,  for  which  position  Mr.  Alex.  Trippel,  of  'New  York,  was  se- 
lected. So  far  as  I  can  learn,  the  difficulties  spoken  of  have  been  re- 
moved by  him. 

Besides  the  mines  on  Lander  Hill,  the  Manhattan  Company  owns  a 
Dumber  on  Union  Hill,  south  of  Austin,  and  at  Yankee  Blade,  a  few 
miles  north.    Some  of  the  latter  are  leased  and  produce  fine  ore. 

The  character  of  the  Lander  Hill  ores  is  well  known.  The  analysis 
given  below  will,  however,  be  intc^resting  as  furnishing  precise  informa- 
tion. There  is  a  general  lack  of  iron  pyrites  in  most  of  these  ores.  The 
Alida  (or  South  American)  and  Oregon  have  the  most,  while  the  Savage 
has  hardly  any  pyrites,  but  much  manganese,  occurring  as  carbonate 
(rose-spar)  in  layers  in  the  vein-matter,  parallel  with  the  walls  and  pay- 
streak.  The  ore  in  mine  is  chiefly  pyrargyrite,  (dark  ruby  silver,)  of  which 
reasonably  pure  specimens  have  yielded  56  to  58  per  cent,  of  silver. 
Beantiful  crystals  of  stephanite  grouped  with  quartz,  stromeyerite,  stete- 
feldtite,  and  altered  fahlei-z  occur  in  the  districts.  Native  silver  is 
found  at  the  Chase  mine;  chloride  of  silver,  in  all  the  mines  near  the 
surface ;  iodide,  rarely,  in  the  Oregon  mine. 

The  Manhattan  20-stamp  mill  has  been  partly  rebuilt,  receiving  a  new 
battery  with  stamps  of  930  instead  of  750  pounds.  The  gain  from  the 
increased  weight  is  doubtful,  Tiie  principal  improvement  introduced 
is  the  separate  conveyance  of  pulp  from  each  set  of  five  stamps  to  hop- 
pers, whence  it  is  fed  at  will  by  the  Standisli  feeders  into  the  main  hop- 
per above  the  Stetefeldt  furnace.  The  furnace  ha«  b^en  heightened  10 
feet,  and  otherwise  improved.  The  lack  of  pyrites  in  the  ore  is  a  great 
<lisadvantage  in  the  treatment.  The  salt  used  is  from  Smoky  Valley, 
containing  84  to  92  per  cent,  chloride  of  sodium,  occasionally  still 
less.  The  proportion  added  to  the  ore  before  roasting  varies  from  8  to 
10  per  cent ,  usually  9  per  cent.  The  roasted  ore  is  amalgamated  in 
^  pans,  with  as  many  settlers.  Each  pan  is  charged  three  times  in 
twenty-four  hours.  Further  details  of  operation  may  be  found  in  the 
following  admirable  table,  for  which  I  am  indebted  to  Mr.  A.  Trippel, 
luetallurgist  of  the  company : 

13  K 
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AsaatfS  of  the  ares  from  the  foUotcing  minee : 

North  Star $287  43  #306  27  9251  36  9153  91 

Orogon 117  79  174  35    546  G6 

South  America 233  26  155  47    164  14    160  22 

Mohawk 290  57  232  48 

Isabella 171  99  182  20 

Dollarhide.... 150  77  99  73    818  42 

Pacific 128  79  910  29 

OgdeiL 43196  126  46 

Florida 149  19  333  80 

These  assays  were  from  large  lots,  (palp  assays.) 

The  Pacific  Mining  Ctompany,  limited,  after  running  in  debt  to  the 
amount  of  abont  £2,500,  was  wound  up  by  resolution  of  the  shareholdecs 
at  a  meeting  held  in  August,  1873,  in  London.  It  was,  however,  pro- 
posed that  a  new  company  should  be  formed  by  such  of  the  shareholders 
as  might  be  willing  to  buy  in  the  property  at  the  rate  of  the  indebted- 
ness of  the  company,  and  to  provide  a  new  working  capital.  The  shaft 
of  the  mine  was  reported  to  have  been  sunk  15tf  feet  deeper,  but  no  levels 
had  been  driven  in  that  entire  distance.  The  superintendent  of  the  mine 
thought  tibat  by  driving  the  550-foot  level  farther  to  the  east,  he  could 
strike  again  a  rich  body  of  ore,  and  based  his  opinion  upon  the  assertion, 
that  another  company,  (the  Manhattan,)  which  was  working  within  100 
feet  of  the  Padfle  Company's  lionndary,  was  making  a  profit  of  about 
£4,000  per  month,by  the  employment  of  twelve  men.  I  am  not  informed 
whether  the  new  company  has  really  been  organized.  At  all  events 
there  was  no  work  done  at  the  mine  during  the  latter  part  of  the  year. 

Battle  Mountain  district  was  annexed  to  Lander  County,  June,  1873. 
In  Galena,  the  Avalanche  mine  was  sold  last  summer,  by  the  dis- 
coverers, to  a  New  York  company.  The  company  has  also  bought 
several  minor  claims  around  the  Avalanche,  and  extensions  that  migbt- 
come  in  conflict  with  their  possessory  rights.  A  shaft  has  been  sunk 
near  the  Avalanche  ledge,  about  70  feet  deep,  which  has  been  provided 
with  a  pump  and  hoisting  works.  From  the  shaft  a  drift  has  i>een  ran 
toward  the  ledge.  At  the  same  time  ore  has  been  taken  out  of  the  other 
claims  of  the  company  in  a  small  way  and  shipped  to  smelting- works. 
The  ore  is  mostly  argentiferous  galena  and  the  product  of  its  decomposi- 
tion. The  company  restricted  its  operations  greatly  after  the  eastern 
mone^'  crisis  in  the  fall. 

The  Shilo  and  White  mines,  controlled  by  the  White  and  Stiilo  Consoli 
dated  Mining  Company,  came  to  litigation  with  the  Battle  Mountain 
mine.  A  tunnel  on  the  latter  mine,  run  on  its  ledge,  was  approaching 
the  White  ledge,  when  a  crosscut  drift  was  run  toward  the  White. 
Before,  however,  actually  going  to  law,  a  compromise  was  reached,  under 
the  terms  oX  which  the  Battle  Mountain  mine  was  bought  by  the  White, 
and  Shilo  company.  The  White  and  Battle  Mountain  mines  have  been 
worked  during  most  of  the  year  by  a  few  hands.  The  Shilo  being  lower 
down  and  having  much  water,  has  been  worked  little,  the  company  hav- 
ing always  a  good  supply  of  ore  for  their  jiggers  from  the  W^hite.  The 
principal  ore  is  argentiferous  galena,  which  carries  zinc  and  ciiide  iron 
l)yrites  ant!  silver  sulphates,  mostly  fahlore  and  ruby  silver.  The 
gangue,  unlike  that  of  any  of  the  other  ledges  of  the  country,  is  a  rock 
resembling  gray-wacke  j  hardly  any  pure  quartz  is  found.  The  ledge 
stands  nearly  vertical,  dipping  in  places  slightly  to  the  east  and  others  to 
the  west.  The  works  are  not  over  200  feet  deep  on  the  ledge.  W^hen 
extracted,  the  ore  is  carried  by  a  tramway  to  a  concentrating  mill,  a  few 
hundred  feet  below  in  the  same  canon,  where  it  is  crushed  hy  a  crasher 
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and  concentrated  ratber  imperfectly  iu  jiggers,  and  the  concentrated  stuff, 
mayiDg  from  $300  to  $400  per  ton,  sackt^d  and  sbipped  to  San  Francisco. 
Tbe  tailings  coutuin  from  $50  to  $00  of  diver  per  ion.  Tli&  Trinity  and 
fiutte  mines  Lave  t}e«u  idle  all  the  year.  The  companies  that  owned 
tbu  having  failed  to  work  their  ores  to  advantafje,  were  not  able  to 
meet  tbeir  engagements.  The  mines  are  now  in  tbe  hands  of  parties* 
irho  boagbt  tbem  at  sheriff's  sale. 

The  Buena  Vista  has  been  worked  extensirely,  bat  no  good  strike  is 
reiwrted  yet. 

The  Little  Giant  and  Trenton  mines  have  been  ondistnrbed  dnring  the 
jear. 

In  Copper  Canon  tbe  Bnglisb  company  has  been  shipping  a  regn- 
lar  eapply  of  copper-ore  every  moutb.  Bat  according  to  tbe  direc- 
ton'  report  for  the  year  ending  Jane  30, 18T3,  the  qnantity  of  ore  raised 
dnring  tbe  fiscal  year  bad  fallen  off  fnlly  25  per  cent,  as  compared  witli 
tbe  yield  of  the  previous  year.  Besides  this,  several  sbipmeuts  of  ore, 
oi  which  tbe  directors  had  been  advised  at  the  date  of  the  former  report, 
bad, npon  tbeir  arrival  in  England,  tamed  ont  to  as»ay  much  lessin  copper 
tban  the  Sau  Francisco  assay  induced  tbe  inanagers  to  expect ;  and  the 
prices  obt^iined  in  England  were  lower  tban  in  tbe  previons  year.  The 
case  of  175  tons  of  copper-ore,  shipped  on  tbe  Adriatic,  is  especially 
cited  as  one  carrying  with  it  great  disappointment.  Tbe  average  sample 
of  this  ore  had  assayed  iu  San  Francisco  2fiJ  per  cent,  of  copper,  while 
tlie  same  ores  assayed  in  England  only  2]|  [ler  cent.  This  company  baa 
daring  tbe  last  year  introduced  Chinese  labor  at  tbe  mine,  and  so  far 
tbe  manager  seems  to  bo  satisfied  with  tbe  result.  The  directors  report 
that  at  the  close  of  the  fiscal  year  tbe  mine  was  in  excellent  eonditiou 
fw  extended  explorations,  especially  as  it  could  now  be  worked  by  means 
otthe  new  ^aft,  the  construction  of  which  had  up  to  tbat  time  absorbed 
■  considerable  amoant  of  the  profits.  The  produce  of  tbe  mine  and  the 
thipments  from  Jaly  1, 1872,  to  June  30, 1S73,  were  reported  as  follows : 
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The  qnantity  of  ore  raised  from  tbe  commencomout  of  mining  to  tbe 
30tii  June,  1873,  is  3,303  tons,  which  has  realized  in  England  £58,980 
grow. 

Under  date  of  October  24,  1873,  the  manager  at  tbe  mines,  Mr.  J. 
Bichards,  reports  that  of  late  tbe  ore  supply  in  the  sto]>es  north  of 
Hooper's  rise  bad  snddenly  fallen  off  very  considerably.  The  vein  was 
here  filled  mostly  with  iron-ore,  which  contained  only  occasional  small 
muses  of  copper-ore.  As  the  miners  had  thus  to  drive  through  long 
ttretches  of  worthless  stuB^  tbe  cost  of  mining  was  ruinously  increased. 
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No  large  body  of  ore  was  in  sigbt  at  that  time.  The  walls  of  the  ledge 
were  regular  enough  at  all  pioiDts,  bat  there  was  very  little  copper-ore 
in  tlie  large  mass  of  iron.  Mr.  Richards  intended,  therefore,  to  open  np 
new  groaud ;  and,  fh>m  the  tenor  of  his  report,  seems  to  have  had  no  ex- 
pectations of  meeting  large  ore-bodies  for  some  time  to  come. 

BUBEKA  COUNTY.  . 

This  is  a  new  connty  organized  daring  the  year.  The  town  of  Eareka 
is  the  coanty-seat. 

Eureka  district — ^The  shipment  of  base  ballion  flroro  this  district  in 
1873  was  93,007,000.  This  large  increase  in  the  shipments  of  base  bnl- 
liou  over  that  of  last  year  (92«^5,033)  indicates  a  prosperous  state  of  the 
mining  industiy.  But  while  heretofore  the  Eareka  Consolidated  Min- 
ing Company  has  been  the  foremost  of  the  district^  as  far  as  extent  and 
remunerative  character  of  operations  are  concerned,  the  Richmond  Con- 
solidated has,  during  1873,  taken  tiie  lead.  The  Eareka  Consolidated, 
though  hardly  less  successful,  financially,  than  in  former  years,  has  not 
been  able  to  keep  up  in  the  race  with  the  unparalleled  strides  the  Bich- 
mond  has  made  in  the  development  of  large  and  rich  ore-bodies,  and 
their  rapid  extraction  and  reduction.  The  Bnby  Consolidated  Com- 
pany has  also  carried  on  its  operations  with  gratifying  results,  though 
its  balance-sheet  cannot  show  the  dividends  of  the  larger  companies. 
But  it  can  boast  of  having  earned  all  the  money  expended  for  improve- 
ments of  the  mining  and  sinelting  works,  which  were  costly,  and  of  hav- 
ing a  fair  surplus  on  hand. 

The  K  K  Consolidated  has  this  year  entered  the  list  of  lari^ely-pro- 
dudng  companies,  though  it  has,  so  far,  not  had  any  smelting-works  of 
its  own.  The  lai^  amount  of  bullion  shipped  by  this  comi>any  was 
prodnced  entirely  in  the  rented  works  of  the  Silver  West  Company — a 
company  of  which  nothing  was  known  last  year.  The  Hoosac  has 
worked  the  rich  ores  of  the  Hoosac  mine,  together  with  K  K  ore,  dar- 
ing the  greater  part  of  the  year.  Its  operations  have  been,  as  far  as 
can  be  ascertained,  financially  saeeessful. 

The  Eicbmoud  Consolidated  Company  still  saffered  during  the  first 
half  of  the  year  from  the  protracted  lawsuit  with  the  Eureka  Consoli- 
dated Company  which  was  mentioned  in  my  last  report.  Upon  the  final 
disagreement  of  the  jury,  the  Richmond  thought  it  wisest  to  buy  from 
the  Eareka  Company  the  disputed  ground  (the  Lookout  location)  at  the 
price  proposed  by  the  latter  company,  £17,000.  The  suit  had  meanwhile 
cost  the  two  contending  i)arties  not  less  than  $125,000,  and  there  was  every 
prospect  of  its  indefinite  continuance.  During  all  the  kme  the  mine  of  the 
Richmond  Company  would  have  been  virtually  shut  up,  so  that  interest  on 
the  capital  invested  would  also  have  been  sacrificed.  At  the  same  time 
Mr.  Clarence  King,  United  States  geologist,  had  reported  to  the  com- 
pany his  estimate  of  the  ore  in  sight  in  the  Richmond  mine,  which  was 
87,000  tons,  worth  £757,000.  Taking  all  this  into  consideration,  it  is 
clear  that  the  directors  of  the  Richmond  acted  wisely  when  they  accepted 
the  proffered  cx)mpromise,  and  this  conclusion  is  confirmed  in  the  light 
of  recent  experience.  The  chairman  of  the  annual  meeting  of  the 
stockholders,  held  in  London  in  November,  1873,  informed  the  latter,, 
with  great  satisfaction,  in  the  course  of  his  remarks,  that  Mr.  King,  in 
his  report,  had,  in  almost  all  cases,  understated  values,  as  was  now 
apparent  from  the  accounts  of  the  workings,  after  the  settlement  with 
the  Eureka  Company.  The  value  of  the  ore  per  ton,  for  instance,  had 
been  estimated  at  $40,  while  the  accounts  showed  $53.35  as  the  average. 
The  reserves,  which  Mr.  King  had  put  down  as  87,000  tons,  had  h&sa 
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tvo  months  later,  (daring  wbicb  time  12,000  to  14,000  tons 
had  been  raised,)  bv  Professor  Piice,  niut  80,000  tons  were  found  still 
standing.  Ninety  feet  of  sbaft  had  iieen  sunk  in  the  Lizette  tunnel, 
below  the  point  at  which  Mr.  King  m.ido  bis  estimntes,  and  it.  stood  iu 
•olid  ore  of  the  same  value  as  tliat  above  for  the  whole  distauce.  And 
of  all  tbe  explorations  and  developments,  large  as  they  were,  none  bad 
BO  far  touched  the  ground  of  the  Tip-Top  location,  which  still  stood  ns 
almost  virgin  gronud.  Iu  following  the  ore-body  iu  the  Lookout 
groand,  it  was  found  that  it  continued  beyond  the  cast  bonndary,  and 
a  Dew  location  of  1,500  feet,  the  "  Silver  Begion,"  was  here  taken  up  by 
tbe  company.    It  has  not  been  explored  to  any  considerable  extent. 

The  total  amount  produced  by  the  Bicbmoud  Company  during  tbe 
flscal  year  was  given,  at  the  meeting  of  the  stockholders  above  men- 
tiotied,  as  $842,000,  of  which  @22,O0U  worth  of  ore  was  on  baud  at  the 
besinning  of  tbe  year,  leaving  $8^0,1100  as\be  value  of  the  ore  raised 
and  smelted.  Of  this  £40,000,  or  d:!00,000,  was  proEt,  oue-balf  of 
vbieh  was  consumed  in  paying  interest  ou  debeutiiies,  iu  writing  off 
Af  constmction  account,  and  as  a  reserve  for  the  future.  The  balance 
ng  to  go  to  the  stockholders  as  a  dividend.  Tlie  cost  for  bandliug  one 
ita  of  ore  was  given  as  921,  and  tbe  profit  rcsnlttng  us  $18. 

Mr.  J.  A.  Porter,  mining  engineer,  the  assayer  of  the  Kidimond  Com- 
puy,  has  kindly  furnished  me  with  a  rtmtme  of  tbe  work  dune  at  the 
company's  smelting- works  during  1873. 

The  works  of  the  Hichmond  Company  were  so  fully  described  in  the 
mining  report  of  1872,  that  it  will  only  be  necessary  to  meutioo  the  few 
additions  that  have  since  been  made,  iu  conuection  with  tbe  worliing 
lewlts  for  the  past  year. 

Two  furnaces  of  50  tons  capacity  have  been  in  operation  since  the 
15th  of  March.  On  the  9th  of  September  a  third,  of  the  same  capacity 
and  dimensions,  was  completed.  Owing  to  the  baser  nature  of  tbe  ore 
new  lining  (sandstone)  is  requiro<l  after  a  run  of  sixty  days.  The  fol- 
lowing table  contains  the  working  results  for  each  mouth,  Ifom  Harcb 
15, 1873,  until  January  1,  1874. 
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This  product  of  over  5,000  tons  of  lead-baltioo,  with  an  assay- valae 
of  $1,710,891.59«  obtained  in  only  nine  and  a  half  months  from  30,2621} 
tons  of  ore,  has  never,  to  my  knowledge,  been  equaled  by.«any  single 
lead-smelting  works  in  this  country. 

It  shoald  be  remarked  here  that  the  amount  of  coal,  as  given  in  the 
tabular  statement  above,  includes  only  S  per  cent,  of  waste.  The  waste 
has  since  been  estimated  at  15  per  cent,  making  the  average  consump- 
tion of  coal  per  ton  of  ore  36  bushels.  The  net  cash  returns  of  bullion 
are  about  77  per  cent,  of  the  assay  value. 

Estimated  cost  of  working  one  ton  of  ore : 

Mining  expense $5  00 

Hauling  to  works '. 2  00 

Smelting '. 17  00 

24  00 

The  loss  in  smelting  is  nearly  15  per  cent,  of  gold  and  silver,  and  19 
per  cent  of  lead.  This  loss  is  divided  between  spei«s  (Fe  As  3)  and 
fumes.  The  slag,  owing  to  excess  of  iron,  being  almost  firee  from  lead 
and  silver,  no  matte  (<*  Stein  '^  pf  the  Grermans)  is  formed.  About  5  per 
cent  of  the  total  loss  is  contained  in  the  speiss,  the  rest  being  carried 
off  in  so-called  fumes,  which  are,  however,  principally  unchanged  ore, 
carried  off  by  the  force  of  the  blast 

To  avoid  the  latter  loss,  condeusingchambers,  with  underground 
canal,  were  being  built  in  December.  A  calciuing-furnace,  to  be  used 
for  removing  dross  from  lead,  was  also  under  construction.  A  steam- 
engine  of  40-horse  power  has  been  added  to  the  works  since  my  report 
of  1872. 

According  to  the  remarks  of  the  chairman  of  a  special  stockholders^ 
meeting,  held  toward  the  end  of  January,  1874,  in  Loudon,  the  exact 
number  of  tons  of  lead-bullion  produced  from  March  15  to  December 
31, 1873,  by  the  Eichmoud  works,  was  5,010.  The  profit  from  tbe 
operations  of  the  company  during  that  time  is  reported  to  have  been 
£120,000.  From  the  same  source  it  appears  that  the  losses  in  silver 
and  gold  during  the  suieltiug  operations  have  been  very  large,  the 
chairman  remarking  that  the  average  assay  of  the  ores  gave  their  value 
in  the  precious  metals  as  about  $70  per  ton,  while  not  over  $52  per  ton 
was  extracted.  This  would  be  a  loss  of  25.7  per  cent,  ascertained  to 
be  correct  by  careful  sampling  of  the  ore  as  it  went  into  the  furnaces, 
and  assays  of  the  bullion  produced  during  nine  months.  The  principal 
cause  of  this  heavy  loss  is  said  to  be  the  fact  that  the  Richmond  ore 
rarely  carries  over  17  per  cent  of  lead.  Further  causes  of  loss  are  the 
large  amount  of  dust  now  formed,  and  not  saved,  and  the  formation  of 
speiss,  which  contains  not  less  than  825  in  gold  and  silver,  but  is  all 
thrown  over  the  dump. 

The  Eureka  Consolidated  Company  has  not  raised  as  large  a  number 
of  tons  of  ore  as  in  the  previous  year,  and  has  in  fact  at  several  periods 
during  1873  been  compelled  to  expend  large  amounts  for  prospecting. 
But  the  business  of  the  company  has,  nevertheless,  according  to  the 
published  reports,  been  more  remunerative  than  in  1872.  The  company 
has  had  the  misfortune  of  changing  superintendents  twice  during  the 
last  year.  The  brief  report  of  Mr.  P.  S.  Buckminster,  the  suix^riu- 
tendent  in  charge  at  the  end  of  the  official  year,  (September  30,  1873,) 
gives  in  outline  the  mining  operations  which  had  developed  at  least 
one  large  ore-body  up  to  that  time.    The  superintendent  says : 

At  the  time  of  my  taking  charge  of  the  busioess  here  (July  24,  1873,)  there  was  an 
ore-body  between  the  Becoud  and  third  levehi  from  the  Lawton  abaft,  which  was  not 
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of  oonsidenible  nMgnitnde,  and  bas  since  been  exbansted.    Ore  bad  Jnst  been  foond 
iipoo  the  fourth,  level,  300  feet  from  the  surface,  wbicb  has  been  contiuuously  worked 
wftm  siooe,  both  in  driTing  Dpou  and  extracting,  and  has,  for  a  month  past,  improved 
both  IB  grade  Aod  amoont,  ontil,  at  the  present  time,  the  promise  is  ilattering  for  a 
Tery  large  body  of  excellent  ore.    It  shows  the  most  strcngtb  at  the  level-floor,  which 
poiots  to  s  strong  continoation  below.    Am  running  prospecting  drifts  upon  the  sec-r 
end  and  third  levels,  sod  as  yet  have  attained  no  very  favorable  results,  but  consider 
the  sromise  sufficient  to  jostify  the  necessary  expenditure.    Have  recently  commenced 
■nnDgthe  shaft  for  another  level,  as  I  believe  the  continuation  of  the  ore- body  of 
theiiMirth  will  be  foand  upon  a  fifth  leveL    At  the  Windsail  shaft  there  was  an  ore- 
body  being  ^rorked  from  the  first  level,  which  developed  to  a  very  fine  ore,  and  ex- 
tended to  the  surface,  and  which  now  appears  to  be  nearly  exhausted,  but  at  one  point 
we  still  have  several  feet  of  fine  ore,  which  may  extend  and  lead  us  to  another  exten- 
Bve  deposit.     Between  the  first  and  second  levels  wo  have  prospected  very  good  ore, 
which  iDcreasea  in  amount  as  we  work  upon  it,  and  will,  I  think,  furnish  us  a  large 
iBooDt  of  ore  in  the  near  future.     Upon  the  second,  am  running  prospecting  drifts, 
whieh  oecasionally  develop  small  amounts  of  ore,  but  as  yet  have  not  developed  any- 
tbii^  permanent.    From  the  third  level  we  have  been  extracting  ore  continuously, 
Vntto  the  present  the  body  has  not  developed  to  considerable  magnitude.    There  has 
hta  a  fonrih  atatlon  opened  from  this  shait,  and  a  drift  run  off  a  short  distance,  l^it 
tbe  oigiencies  of  mining  and  an  abundance  of  unprospected  ground  nearer  the  snr- 
hei^  b«re  prevented  mp,  to  the  present,  from  re-opening  it  for  continued  exploration. 

Fioin  the  secretary's  report  for  the  official  year  endiug  September  30, 
1873, 1  take  the  following  items : 

RECEIPTS. 

Fbr  Bales  materir-1,  blower,  horses,  &o 81, 179, 93 

For  tales  Lookont  mine 85,000  00 

Forredoction  ores 3,107  50 

Forprodoctof  4,320*  tons  bullion  refined 1,542,443  29 

Bilaoee  cash  in  hxuids  of  superintendent  October  1, 1872.  1, 713  98 


1,633,444  70 
Btlance  orerdTaft  Bank  of  California,  October  1, 1873  ..  3, 558  17 

fiiUnce  overdraft  bollion  shipments  October  1,  lo73 171, 310  81 


DISBURSEMENTa 

For  constmetion  and  improvements 9,903  02 

SoieltiDg account 344,919  86 

UineaeSoant 1 291,794  03 

For  general  expenses  Eureka 25,213  53 

For  expenses  San  Francisco 8,634  38 

Forinterest 28,494  58 

For  freight  and  refining,  <&c C 289,511  25 

For  bills  payable 25,000  00 

For  book  accounts 8,374  72 

For  toperintendent's  drafts 9,569  10 

For  legal  expenses 67,162  69 

Fdr  dividends 200,000  00 


$1,808,313,68 


1,308,637  16 


BaliDee  overdraft  Bank  of  California,  October  1, 1872  ..        169, 327  94 
Bslaoce overdraft  bullion  shipments,  October  1, 1872  ...        328, 588  85 

497, 916  79 

Bshmoe  easli  in  bands  of  superintendent,  October  1, 1873.  1 ,  759  73 

1,808,313  08 


•  1, 9?1  tons  protlact  of  167-2. 
2, 339  tons  product  of  187J. 

4, 320  tons,  refined  in  1873. 
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P.  8.  Bnokminster,  nrperintendent |if759  73 

Supplies  at  Eoreka,  per  inventory 14,606  71 

Charcoal  on  hand 9,908  00 

868  tons  hase  hnllion,  product  1873,  at  lefining-works  and 

en  route,  approximate  value ^....  288,6^  00 


314,  a 


UAJULrnss. 


Overdraft  Bank  of  Califoniia 3,5fi8  17 

Overdrafts  bullion  shipments 171,310  81 

Superintendent's  drafts,  not  presented 15,613  43 

Book  accounts  not  due 1,462  98 

Bills  payable 50,000  00 


241,9^ 


Balance  net  resonroee,  September  30, 1873 72,9! 


XABKINGS. 


Product.  2,339  tons  base  bullion  refined 878,787  77 

Value  of  ^  tons  of  base  bullion  at  refining-works  and 

enrouto 288,685  00 

Sale  Lookout  mine 85,000  00 


$1,252,41 


CUBBEBTT  XXPKNAB8. 

Mineaccount 291,793  96 

Smelting  account  ..1 344,919  81 

General  expense  Eureka 25,213  53 

ExpenseSan  Francisco 8,634  38 

Interest 28,494  58 

Ixigal  expenses 67,162  69 

Freight  and  refining,  d:o 204,625  43 

Supplies  and  coal  on  hand,  October  1, 1872 155, 782  42 

-  1, 126, 626  82 

Less  supplies  and  coal  now  on  hand,  per  inventory 24, 514  71 


1,102,11 


Net  eamiogs  for  1873 150,30 


Cost  of  extracting  ores : 

Expense  of  extracting  and  hauling  to  furnaces,  25,692  tons  of  ore $291 ,  TS 

Surplus  on  hand  October  1, 1872 2,6*i 


294,  Ai 
Less  supplies  now  on  hand  per  inventory 6,96 


287,4.^ 
Or  $11.18  per  ton  delivered  at  furnaces. 

Cost  of  smelting  ores  : 

Expenses  of  smelting  26,155  tons  of  ore $344,91 

Supplies  on  hand  October  1,  1872 153,  U 

498,0: 
Less  coal  and  supplies  now  on  hand  per  inventory 17,5? 

480, 5J 
Or  $18.37  per  ton. 

26,155  tons  of  ore,  reduced,  produce  3,227  tons  of  base  bullion,  or  8.04  tons  o 
produce  1  ton  of  bullion,  at  a  cost  of  $237.66. 
Trausportotiou  and  reiluing  charges,  &c,j  aggregate  about  $78  per  ton. 
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DmiDp  tte  lait  aMmtli  ot  1ST3  leporta  reached  me  ttiat  Uie  Eaieka 
CoDsoli&tcd  Conp«ii3r  had  stxack  a  large  ore-body  of  &r  richer  ore 
than  it  bad  hcietoftwe  possessed.  It  was  fboad  in  the  loveet  workings 
of  the  mine ;  but  1  have  not  been  able  to  get  any  particnlais  in  reganl 
to  it. 

In  regard  to  the  opvations  of  the  Baby  Consolidated  Mining  Com- 
fMoy,  I  bant  again  to  thank  Mr.  O.  H.  Hahn,  miuiog  engineer,  the 
BapetmteodeDt  of  the  works,  for  a  rer^-  full  and  satis&ctory  report.  Mr. 
Hahn  writes  at  Hie  end  of  the  year : 

I        Henwith  iMsd  jvo  the  statiatic*  in  t^aid  toonrirorks.    Thentnit,  which  shows, 

1    MfOBsee,*  •wDcBih  profit,  ia  only  appareotl.TQn&voralile.    Toil  recollect  that  I  bad 

I    lowacfc  BBpnidDetivs  miiM*,  ■•  tbe  Bol I wliacker,  Valentine,  and  Eldorado,  with  th« 

ton  baD|dit  on^  and  thu  at  the  eame  timel  had  to  develop  tbe  heretofore 

dPrnJaWg.    Id  tbe  general  expenaee  given  ia  iocladedlbecoet  of  boiHliof;- 

■■n^  ^c    If  tbia  weie  Dot  the  caael  would  In  able  to  show  a  far  diflereat  rcsnit. 

fan  Oetobrr  1, 1  ba*e  beao  ameltuig  almoet  eiclnairely  DnoderlMiT);  ore,  (which  oon- 

triiatSAm  ailTCT  and  fcM  and  fiO  per  cent,  of  lead,)  logelheT  with  ^.4  per  cent,  slag, 

(tU  tote  on  with  ISA  tooa  baaia  alag,)  ualog  39  liuabela  of  coal  per  too  of  ore.    Tbe 

|7  85 

, 16  00 

1  50 


AijtaaeefroiB  atalcmeot  No.  X.  1  bsve,  io  calenlating  the  ralne  of  the  prodDclion, 
fina  Uie  fall  valoe  for  ^Id  and  silver,  aatoming  the  ton  of  lead  aa  worth  only  f  10,  iu 
<*ia  to  be  on  tb«  aaiJe  aide.  Usoally  we  have  received  froni  Balbach'a  Tefining-wotlu, 
•iScwark,  tbeaaaaj  valoo  in  gold  and  silver,  and  915  to  ^0  per  ton  of  lead  net,  (aflet 
hnag  dedneted  freight,  commisaioDB,  and  intcrait.) 

Tic  raWa  erf  that  refiner;  are  : 

AMbj  valiie  of  ailver  Icaa  5  oanoes  per  ton. 

Aa»;  ralne  of  gold  leaa  92  per  ton. 

S)  per  cent  of  Um  lead  at  bi  cents  per  ponnd. 

tlO  cnmmcy  charged  per  ton  fur  refining. 
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The  ore  smelted  came  from  the  following  soorces ; 

Ti 

From  tkecompRnj'a  minea 4,1 

From  the  K.  K.  OoBEwlidated  CompuDya  minea 7,: 

From  Tniona  other  i^ea '■ 

Total 1^ 

In  the  amoant  of  charcoal  consomed,  463,1^  basbels,  the  waste 
included,  bnt  very  full  data  in  regiird  to  it  are  given  below. 

The  total  yiold  in  bullion  was,  according  to  tlic  above  tables  3,S 
pounds^  1,!)2D.7615  tons. 

dumber  of  working  days,  318^. 

Number  of  j'uruacea,  2. 
Yield  iu— 

Gold,  5,740.98  onnces $110, 

Silver,  202,275.93  ounces 339,  i 

Total 458,1 

The  assay  value  per  ton  of  bnllioo  was: 

Gold,  2.975  ounces ( 

Silver,  135.91  oui^cea 

Total I 

The  cost  for  treating  one  ton  of  ore  wt>8 : 

For  mining  and  hauling 

For  general  expenses  and  purchase  of  ore 

For  reduction 


From  the  preceding  figures  the  following  are  deduced : 
Average  quantity  of  ore  smelted  in  one  furnace  per  day,  41.1 1( 
Average  quantity  of  coal  used  per  furnace,  in  24  Lours,  1,454  bi 
Average  quantity  of  hullion  produced  iu  24  hours,  6.00  tOBs. 
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Average  qaantity  of  ore  required  to  make  1  ton  of  ballion,  6.79  tons. 
ATerage  oousamption  of  charcoal  per  ton  of  ore,  35.3  bushels. 

The  economical  result  of  the  year,  as  far  as  cash  profits  are  concerned, 
IB  expressed  in  the  following: 

Value  of  silver  and  gold  produced $458, 689  47 

XetTalaeof  lead,at$10  per  ton 19,297  61 

Value  of  total  product 477, 987  08 

I6tal  expenses ^...     434,209-22 

TMal  cash  profit 43,777  86 

Id  order  to  arrive  at  the  correct  percentage  of  charcoal  lost  in  hand- 
fiiig«  which  of  course  should  be  entered  in  the  expense  account  of  the 
nieltiag- works,  Mr.  Hahn  has  compared  the  amounts  of  coal  purchased, 
kuidledy  and  consumed,  from  the  time  the  works  of  the  Buby  Consoli- 
dated Company  were  started,  in  November,  1872,  up  to  the  third  week 
in  January,  ld74.    He  arrived  at  the  following  figures: 

Doshels. 

Purchased 574,413 

Conveyed  to  bins  at  furnaces 524, 893 

Consumed  according  to  tally-board 518,550 

The  loss  of  coal  in  conveying  from  bulkhead  to  furnace 

bins  is  therefore. 8. 62  ^t  cent. 

loss  in  conveying  from  bins  to  furnaces........ 1. 1    per  cent. 

Total  loss 9. 72  per  cent 

The  coal  purchased  comprises  that  used  in  the  assay-office,  blacksmith- 
sbop,  that  used  at  the  mines  and  some  very  small  lots  sold.  The  total 
DQmber  of  tons  of  ore  reduced  from  the  day  of  starting  to  the  time  men- 
tioned above,  was  15.439.77.  There  was  therefore  used  an  average  of 
37.2  bushels  of  purchased  coal  i)er  ton  of  ore,  of  which  only  33.6  bushels 
went  actually  into  the  furnaces.  The  proportion  of  hard-smelting  to 
selffluxiug  ores  (such  as  K  K)  has  been  about  1.1.  The  loss  in  money- 
Talue  by  waste  of  charcoal  has  been  574,413 — 518,550=55,863  bushefs, 
at  30  cents,  $16,758.90,  or  $1.08  per  ton  of  ore  smelted. 

This  will  appear  a  large  loss  to  those  who  have  never  looked  closely 
into  the  real  expenses  of  smelting- works,  but  such  as  have  the  necessary 
experience  will  be  satisfied  that  it  is  far  below  the  average  at  western 
works. 

In  order  to  diminish  the  actual  loss  of  money  as  much  as  possible,  Mr. 
Hahn  provided  his  boilers  in  the  fall  with  the  grates  known  as  ^^  Miil- 
ler's  Heizpulr,''  on  which  he  burns  the  charcoal-waste  effectually.  These 
grates  are  formed  of  iron  plates,  slightly  inclined  inward,  and  perforated 
with  small  holes.  Under  these  plates  wind  of  a  low  pressure  is  intro- 
duced, and  it  is  thus  possible  to  bum  fuel  of  very  small  size  perfectly  and 
with  the  best  effect 

The  K  K  Consolidated  Company,  under  the  experienced  manage- 
ment of  W.  S.  Keyes,  miuing  engineer,  has  developed  its  mines  splen- 
didly. Mr.  Keyes  mined  a  large  amount  of  ore,  which  was  partly  sold 
to  various  smelting-works,  and  partly  smelted  in  a  furnace  leased  of  the 
Silver  West  Comi>any.  The  K  K  Company  has  bought  up  numerous 
claims,  conflicting  with  their  own,  during  the  year,  and  has  paid  $6:2,500 


SOS  Kama  axb  uxmobo  -weox  or  tkb  xookt  Jffxam^s. 

diviclends  to  its  stocUbolOers.  Besides  thta  it  liaa  (>x}>eD(led  abon: 
$•10,000  for  iimiroveiiieiits.  I  arn  indebted  to  tlie  courtesy  of  Mr.  Keyw 
for  tlie  following  stat^meut  of  tlie  oi>enUioiis  of  the  company :  ^ 

Number  of  tons  smelted  during  the  year 9,  id^-^e^ 

Number  of  tous  of  lead -bull  iou  prodoced IjSIljyA 

Estimated  averiige  gro^  Value  per  tou S3UU  W 


Estimated  total  valne ,.  t393,«)7  70 

Number  of  toDs  of  ore  sold: 

3,  207  tons  first  class,  at  $20 $84, 140  00 

055  tous  Hwoud  cliiss.  at  $10 C,  550  00 

3, 840  tous  tbirii  class,  at  So 19,  liOO  00 

, 89^  S!)0  00 

7,  703  tons  sold. 

9, 469^"^^  tous  fimeUed. 


17, 17l3>^%  tons  miDed,  with  a  total  value  of 4S3, 297  74 

There  was,  tberefore,  realized  from  every  tOD  mined  a  little  over  $ 

Mr.  K(>yes  estimates  the  cost  of  mioing  and  baaling  per  ton  at     $S 
Cost  of  smelting 18 


Total  coat  per  ton • 2ti 

The  Hoosac  Company  has  not  famished  me  with  a  report,  becai 
tlie  manager  does  not  wish  to  make  the  vnlue  of  the  company's  mi 
public  until  the  present  litigatioD  is  hiiisbed.    After  that  full  data  an 
promised  for  a  subsequent  report. 

I  can  only  say  in  regiird  to  this  company  that  its  ores  were  sold 
the  other  smelting  companies  in  Eureka  np  to  October,  1873,  and  tl 
the  product  from  the  same  is  therefore  included  iu  the  statements 
those  companies.  From  that  time  on  the  company  had  their  one  fl 
nace  (capacity,  50  tons  of  ore  in  24  hours)  runuiug  pretty  regtilarly, 
estimate  that  doling  the  period  the  Hoosac  Company  produced  aboi 
SOOtonsofbulliooof  a  value  of  about  $300  piT  tuu. 

At  Eureka  there  are  now  the  following  beueHciatiug  establishment 


Eureka  Consolidated  Company 

liichmond  Consolidated  Company 

Ruby  Consolidated  Company 

Silver  West  Consolidated  Company 

HooSHC  Mining  Company 

Jackson  Silver-Mining  Company  

Eureka  Mining  and  Smelting  Company. . 
Boslin  Smelting  Works 


The  first  three  works  have  treated  tbeir  own  ore ;  nt  the  Silver  Wf 
furnace  only  K  K  ore  has  been  smelted;  the  Hoosac  Coiupany  h 

*  And  oae  sulluaiiig-fnniaue,  ' 
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nelted  its  own  ore,  Eichmond  and  K  K  ore,  and  the  Jackson  farnaces 
ave  also  smelted-  K  K  ore.  The  Eureka  Mining  and  Smelting  Gom- 
any  and  the  Boslin  Works  have  been  idle. 

Besides  the  above  there  is  at  Eureka  the  Lemon  Mill,  with  15 
tamps  and  a  White's  roasting-farnace,  which  was  mentioned  in  last 
rears  report.  The  mill  was  working  only  a  very  short  time.'  There  is 
ibo  a  small  5-stamp  mill  at  Eureka,  which  has  been  altogether  idle. 

The  mines  of  the  Lemon  Company,  of  which  the  Lemon  on  the  eastern 
ind  the  Lanrel  on  the  western  slope  of  Prospect  Mountain  are  the  prin- 
aiHd  ones,  present  a  very  interesting  geological  occurrence,  showing  to 
rhat  an  enormons  denudation  the  mountain-range  has  been  subjected, 
rhe  main  ridge  of  Prospect  Mountain  descends  northward,  from  the 
liighest  point  of  the  mountain  on  the  south,  for  a  distance  of  about  one 
mile,  when  the  ridge  begins  to  sink  rapidly  and  tapers  out  at  last  into 
ft  plain,  stretching  far  to  the  north.  Both  the  east  and  west  declivities 
Bf  the  highest  part  of  the  ridge  are  found  covered,  immediately  below 
ttie  surface  detritus,  with  what  are  undoubtedly  the  debris  of  a  mineral 
rdD  or  dexx>sit,  lying  immediately  on  the  lime-rock,  of  which  the  moun- 
tain here  consists.  Whether  the  deposit  now  covering  the  flanks  of  the 
iioimtain,and  extending  in  some  places  to  the  top,  is  composed  of  d^ris 
kplac€j  (which  is  possible,  as  an  anticlinal  runs  nearly  along  the  ridge,) 
vwhetber  ithas  been  washed  to  its  present  position  from  exposed  parts 
Bf  an  earlier  deposit  (as,  for  example,  the  outcrop  of  a  vein  or  mass  on 
vhat  was  once  the  top  of  the  mountain)  is  not  yet  determined.  It  is 
Bcrtain,  that  in  the  latter  case  the  deposit  must  have  been  a  very  large 
DOC,  or  denudation  must  have  been  extremely  extensive  and  prolonged. 
it  all  events  no  '^  mother-lode"  has  yet  been  discovered  that  accounts 
hr  the  phenomenon. 

The  work  done  on  the  two  mountain  sides  so  far  consists  of  several 
ikafts  sunk  and  tunnels  driven  by  the  Lemon  Company  and  many  tnn- 
Ma  and  open  cuts  by  other  parties.  All  these  openings  have  sooner  or 
Iter  penetrated  through  the  ore-bearing  matter  and  run  against  the 
bestone.  One  tunnel,  driven  by  the  Lemon  Company,  has  penetrated 
Ito  the  limestone  for  several  hundred  feet,  and,  being  started  on  the 
leory  that  a  vein  running  parallel  with  the  axis  of  the  mountain  exists 
nnewhere  ahead  of  it,  it  is  intended  to  continue  until  the  main  vein  or 
iposit  is  reached.  If  it  should  be  continued  a  reasonable  distant^e 
Bjond  the  line  of  the  present  ridge  of  the  mountain,  it  will  at  all  events 
irow  light  on  the  question  of  the  origin  of  the  layer  of  mineral.  The 
tter  is,  on  the  eastern  slope,  of  a  yellow  and  ochereous  substance  near 
le  surface.  Immediately  on  the  limestone,  however,  the  same  mass 
intains  much  quartz,  in  the  shape  of  small  angular  pieces,  most  of 
hich  are  less  than  one-fourth  of  an  inch  in  diameter.  The  whole  mass 
mtains  rarely  more  than  5  to  8  per  cent,  of  lead,  but  is  far  richer  in 
Ad  and  silver  than  other  ores  of  the  district.  The  qoartzose,  breccia- 
ke  portions  are  the  richest  in  gold.  On  the  western  slope  of  the 
lonntain  a  part  of  the  ore  has  a  red  color  and  is  softer  than  that  on 
le  eastern  slope ;  other  parts  resemble  the  brown  outcrop  of  ferniginons 
ftd-lodes ;  and  still  others  coincide  in  color  and  appearance  with  the 
sbereons  ore  first  mentioned.  All  of  it  is  siliceous  and  rich  in  the 
recions  metals. 

Hie  proper  way,  it  seems,  to  find  the  problematical  vein  or  lode,  would 
)  to  follow  the  ore-deposit  immediately  on  the  limestone,  upward 
'ward  the  top  of  the  mountain,  and  to  examine  closely  the  bottom  of 
16  drifts  as  they  advance.  The  top  of  a  lode  or  deposit  would  thus  bo 
irtain  to  be  found,  if  it  existed. 

14  H 


210    MINES  AND   MINING  WEST   OP   THE  EOCKY   MOUNTAINS. 

The  production  of  Eureka  district  during  the  year  1873  was  as  fol- 
lows: 


"Stone  of  company. 


Tons  of  base 
bullion. 


Vslno  in  gold 
and  sihrer. 


Bichmond  Consolidated  Company 

Enreka  Consolidated  Company 

Bnby  Consolidated  Company 

K  K  Consolidated  Company 

Hoosac  Mining  and  SmolUng  Company 

Total : 


11,710.8919 

458, 089  ff 

399.407  71 

MdO.OOOW 


12,052 


3,907,401m    h 


•  Estimated. 

In  Pinto  district  J  the  20-stanip  mill  with  Stetefeldt  furnace,  belonging 
to  the  Basye  Company,  is  still  idle.  The  company  has  not  had  any 
better  fortune  than  last  year. 

Diamond  district  is  located  about  twenty-five  miles  north  of  Eureka^ 
Here  the  Champion  Silver-Mining  Company  has  built  a  shafb-fumaee. 
But  after  a  few  ineffectual  attempts  to  smelt  the  quartzose  silver-lead 
ores  of  that  district,  the  work  was  abandoned,  and  the  furnace  fell  into 
the  hands  of  the  sheriff. 

Mineral  Hill  district — The  mines  of  the  English  Company,  which  was 
mentioned  in  my  last  report  as  having  failed,  were  work^  during  part 
of  the  year  for  the  benefit  of  the  debenture-holders  of  the  property.  But 
the  ore  supply  was  very  variable  and  no  satisfactory  results  have  been 
reached.  What  little  ore  has  been  found  was  worked  by  amalgamation 
with  the  aid  of  chemicals,  the  use  of  the  Stetefeldt  roasting-furnace 
having  been  abandoned  on  account  of  the  irregular  supply  of  the  ores 
and  for  various  other  reasons. 


HUMBOLDT  COUNTY. 

As  in  the  preceding  years,  I  have  to  acknowledge  my  indebtedness, 
for  the  princii)al  part  of  the  report  on  Humboldt  County,  to  D.  Van 
Lennep,  mining  engineer,  of  Unionville,  whose  position  in  the  county 
has  enabled  him  to  watch  mining  operations  during  the  year  closely, 
and  who  is  qualified,  by  a  thorough  local  knowledge  as  well  as  a  scieu- 
tific  and  professional  training,  to  be  a  most  competent  observer. 

In  taking  a  retrospective  view  of  the  year  just  closed,  it  must  be  ac- 
knowledged that  mining  operations  have  been  struggling  hard,  but 
that  they  have,  nevertheless,  made  some  improvement.  The  progress 
in  the  reduction  of  silver  by  roasting  the  ores  in  dro{)-fnmaces  has  not 
thus  far  proved  so  successful  as  to  give  entire  satisfaction.  There  is  a 
failure  to  be  recorded  in  roasting  thoroughly  some  kinds  of  ores,  caused 
either  by  want  of  experience  or  by  defects  in  the  lurnaces.  Tlie  Meadow 
Valley  process  of  reducing  base  ores  by  means  of  chemicals  in  the  pans 
has  not  yet  obtained  a  good  footing.  Failures,  or  at  best  only  partial 
success,  have  been  frequent  lor  want  of  scientific  knowledge  and  on  ac- 
count of  the  presence  of  base  metals  in  the  orea. 

Buena  Vista  dhstrict. — The  Arizona,  the  only  i)aying  mine  of  the  dis- 
trict, has  been  worked  steadily  all  the  year,  but  with  a  smaller  force 
than  in  1872.  The  number  of  tons  extracted  during  the  year  1873  was 
3,915,  of  which  3,834  tons  were  reduced  by  the  mills  of  the  company  own- 
ing the  mine,  and  81  tons  shii)ped  to  San  Francisco,  the  latter  realizing 
$26,855.18,  or  about  $331.50  per  ton.  The  actual  yield  per  ton  from  the 
milled  ores  is  not  easily  got  at,  as  tailings  are  worked  at  the  same  time. 
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The  price  paid  for  waj»es  ia  the  same  as  a  year  ago.    Tbe  ore  has 
becD  taken  out  mostly:  First,  from  the  stopes  on  the  east  and  below  the 
nirestern  main  tunnel  all  along  the  same,  but  mostly  near  the  south  end. 
In  this  place  the  ledge  has  been  followed  for  about  100  feet,  dipping 
eastwaiti  and  at  about  20  degrees,  then  for  about  200  feet  in  a  nearly 
level  position,  only  slight  waves  up  and  down  having  been  encountered. 
Second, from  the  Stewart  ledge  above  the  eastern  tunnel;  that  is,  from  all 
Uie  space  not  yet  exhausted  between  the  same  and  the  extension  of  the 
upper  tunnel, and  <ibout  300  feet  farther  in  the  hill.    Third,  from  the  east- 
em  spur,  so  called.    This  was  reached  from  outride  b^  running  a  tun- 
nel about  225  feet  east  of  the  main  tunnel.    This  spur  Las  been  followed 

'  ^  for  about  100  feet  east  of  the  tunnel,  when  it  rises  and  terminates  in  a 
¥edge.  Fourth,  from  old  stopes  on  the  western  side  and  above  the 
western  main  or  Falls  tunnel.  The  ledge  on  this  side  has  been  8tope<l 
oat  to  a  break  that  crosses  the  l(»dge  diagonally.  At  a  point  about  260 
feet  south  of  the  forking  of  the  two  tunnels,  and  westward  in  the  west- 
en)  main  tunnel,  the  break  was  followed  for  about  «jO  feet  by  an  incline, 
when  the  ledge  was  reached  and  followed  for  about  70  feet,  but  it  was 
ftbandoned  at  that  point  on  account  of  water  (doming  into  the  drift. 

i  Doring  the  year  a  western  drifl  was  run  about  270  teet  farther  in  the 
main  tunnel,  westward,  in  the  country  rock,  for  about  200  feet ;  thence, 
changing  it«  course,  it  was  run  to  reach  the  end  of  the  drift  run  in  the 
incline.  Thus  the  ledge  has  been  reached  beyond  the  break  by  level 
drifts.  The  ledge  at  this  place  is  small  but  good,  with  the  prospect  of 
■acb  good  ground  to  work  on  in  the  future.  The  two  main  tunnels, 
that  is,  the  western  on  Fall's  Ledge,  so  called,  and  the  eastern  on 
Stewart's  Ledge,  were  not  extended  during  the  year. 

The  three  mills  belonging  to  the  company  have  undergone  some 
flanges  during  the  year.  The  Silver  Mill  was,  in  the  fall  of  the  year, 
changed  to  a  tailings-mill.  The  stamps  were  removed,  and  additional 
pans  and  settlers  were  put  in.  It  has  now  two  large  Wheeler  paus, 
one  McCone  pan,  and  four  Varney  paus.  The  additional  pans  wimc 
brought  from  the  Essex  Mill  at  Dun  Glen.  It  is  the  intention  to  work 
tiie  tailings  that  have  accumulated  around  the  mill  and  those  in  the 
other  reservoir  of  the  company.  The  Tailings  Mill  has  not  been 
changed;  its  water-power  was  utilized  by  a  turbine;  a  hurdy-gurdy,  so 
called,  on  this  coast,  or  a  tangential  turbine,  has  been  put  in  its  p1a(;e. 
The  Akin  furnace  built  close  to  it,  to  roast  tailings,  has  not  been  run, 
and  was  demolished  during  the  year.  The  Arizona  Mill  was  enliu^giul 
in  the  fall;  its  battery  was  taken  down  and  replaced  by  that  of  the 
Silver  Mill,  and  room  for  another  10  stamp  battery  was  provided  for, 
hat  as  yet  the  battery  has  not  been  put  up.  Additional  pans  were  put 
m.  The  mill  has  now  four  large  and  two  small  Wheeler  and  two  Yiiv- 
ney  pans.  It  works  both  rock  and  tailings.  The  Arizona  Association, 
owning  the  Arizona  mine  and  property  belonging  to  it,  was  incorpo- 
rated in  San  Francisco  last  November,  under  the  name  of  the  Arizona 
Silver-Mining  Company,  and  the  new  administration  commenced  its 
work  before  the  end  of  the  year.  The  Henning  mine  was  worked  tor 
abont  three  months,  in  the  beginning  of  the  year,  by  the  Pioneer' 
and  Inskip  Mining  and  Milling  Company.  The  ledge  lies  nearly 
horizontal.  Two  tunnels  have  been  run  in  the  hill,  which  are  conn(»(rted 
by  stopings  and  drifts.  The  farthest  point  reached  in  the  hill  is  about 
250  feet  from  the  mouth  of  the  main  tunnel.  The  ground  between  the 
tonnels  has  been  partly  stope<l  out  and  tested  in  the  mill  of  the  v.om- 
pany.     After  the  usual  assorting  on  the  dump,  the  rock  assays  from  $l\0 
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to  $35,  of  which  abont  60  per  cent,  was  extracted  by  the  mill.  There 
beinj?  a  financial  loss  in  the  operation,  the  company  discontinued  work- 
inir  the  mine,  which  was  then  leased  to  Cornish  miners,  who  tried  it  lor 
one  month  and  gave  it  up,  after  which  the  whole  pro|)erty  was  leased 
for  one  year.  The  mine  was  again  tried  and  abandoned.  It  needs  the 
courage'  and  capital  of  Pacific  miners  to  prospect  farther  in  the  hill  to 
ascertain  the  value  of  the  mine.  Tlie  Pioneer  Mill  has  not  been  altered 
during  the  year,  and  has  been  worked  all  tbo  year,  partly  on  Heuning 
ore,  but  mostly  on  tailings  belonging  to  the  company. 

There  has  been  a  new  discovery,  during  the  fall,  on  the  hill  abont 
three-quarters  of  a  mile  south  of  the  Arizona  mine,  called  the  "Million- 
aire.''   It  is  a  nearly  flat  ledge,  in  calcareous  slate.    As  far  as  pros-  ^ 
pected  the  ledge  opens  well,  and  some  rich  ore  is  found  in  streaks. 

On  the  Sugar  Pine,  an  extension  of  the  xVrizona,  some  work  has  been 
done  and  prospects  are  good. 

Considerable  work  has  also  been  done  on  the  Peru  ledge,  In  a  gulch 
east  of  the  Arizona  mine.  A  shaft  about  70  feet  deep  has  been  sunk  on 
the  ledge.  In  the  main  or  right-hand  drift,  in  the  upper  works,  a  good 
deal  of  mineral  has  been  taken  out.  A  few  tons  tried  at  the  Pioneer 
Mill  assayed  $40.  The  owners  are  still  at  work  on  it,  hoping  to  make 
a  better  strike. 

Indian  district. — The  Eagle  mine,  owned  by  J.  B.  Walker,  an  old 
settler  in  the  district,  and  his  partner,  has  been  sold  to  an  Oakland, 
California,  company.  About  $2,0(K>  has  been  paid,  and  the  balance, 
the  amount  of  which  is  not  known,  will  be  paid  at  the  beginning  of 
1874,  when  the  company  will  take  possession.  The  ledge  carries  mostly 
gold.  The  report  is  that  the  coinpan}'  will  put  up  a  lOstamp  mill 
during  the  year. 

On  the  same  belt,  about  a  mile  north,  two  miners  have  discovered  a 
ledge,  wliidi  they  have  been  working  for  several  months.  An  exteu- 
sion  has  also  been  found,  and  has  been  worked  by  two  miners  for  about 
a  month,  with  good  prospects. 

In  Sacrameuto  district^  on  the  west  side  of  the  range,  two  miners 
have  worked  a  ledge  of  iron  pyrites  containing  gold.  They  have  ex- 
tracted some  of  the  gohl  by  working  the  ore  in  a  rude  way  with  au 
arrastra  built  by  themselves.  These  prospectors  are  expecting  the 
erection  of  a  quartz-mill  for  the  Eagle  mine  as  tbe  practicable  way  of 
testing  the  wortb  of  their  mines. 

Tlie  smelting- works  at  Oreana  have  been  idle  all  the  year.  A  5-stamp 
mill,  worked  by  a  water-wheel,  which  is  driven  by  the  current  of  the 
Humboldt  Kiver,  has  been  running  at  favorable  times  during  the  jear 
on  the  ores  of  mines  in  the  Trinity  district,  worked  in  a  small  way  by 
Mr.  Torrey,  the  owner'of  the  mill. 

In  Relief'  district^  the  Batavia  and  Pacific  mine  has  been  worked  with 
but  little  interruption.  The  ledge  is  irregular  in  its  jield,  but  large. 
At  certain  intervals  bodies  of  ore  are  reached.  The  richest  is  sent  to 
the  8an  Francisco  market,  the  poorer  is  milled  at  13atavia  Mill,  about 
three  miles  from  the  mine.  The  mill  hjis  five  stamps  and  has  been  kept 
going  the  larger  part  of  the  year.  When  no  rock  is  to  be  had  from  the 
mines  the  tailings  are  worked  over.  No  other  claims  have  been  devel- 
oped enough  during  the  year  to  entitle  them  to  mention. 

Bolivia  district  is  partly  in  Humboldt  and  partly  in  Churchill  Coun- 
ties. It  lies  southeast  of  lielief  district.  Its  rich  copper-mines  have 
attracted  a  good  deal  of  attention ;  but  the  distance  to  the  railroad  is 
a  great-  drawback  to  its  development.  The  nearest  railroad  station, 
Oreana,  is  about  thirty  miles  distant.    Parties  interested  in  the  mines 
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are  opeDing  a  road  from  Aastin  to  Oreana,  through  the  district.  The 
distance  from  Oreana  to  Austin  is  about  the  same  as  from  Battle  Mouut- 
ain  to  the  same  place,  but  the  new  road  will  have  the  advantage  of 
saving  many  miles  of  railroad  tmvel  to  goods  and  passengers  from  the 
west.  With  regular  freight- wagons  on  the  road,  the  ores  of  the  district 
wold  be  8hipi)ed  to  the  railroad  at  comparatively  cheap  rates.  The 
mine  most  spoken  of  is  the  Tidal  Wave.  Jt  has  a  deep  shaft  sunk  ou 
tk  ledge,  showing  solid  mineral.  It  yields  a  variety  of  copper-ores, 
hot  most  of  it  is  gray  copper-ore.  Two  other  mines  have  been  worked 
doring  the  year. 

In  Central  district  there  have  been  more  new  discoveries  during  the 
past  year  than  in  any  other  part  of  the  county.  The  ledges  are  small 
bot  carry  rich  ores.  The  Marietta  has  been  worked  with  a  few  hands 
throughout  the  year.  It  was  sold  by  the  discoverers  at  the  end  of  the 
year  to  a  Virginia  City  capitalist.  The  ore  has  been  worked  at  Winne- 
macca,  and  at  the  mill  in  the  district.  Milling-ore  yields  about  840, 
ibout  $10  of  which  is  gold.  The  Teainster^s  ledge  has  also  been  worked 
dnriug  the  year,  and  the  ore  treated  at  the  mill  of  the  district.  The 
assay  value  is  from  $40  to  $45,  of  which  about  $20  is  gold.  Of  this 
value  about  70  per  cent,  was  extracted  at  the  mill.  The  mill,  known 
as  Philip  MuUer's,  has  four  stamps  and  one  large  Wheeler  pan.  A 
drop  furnace,  constructed  on  a  design  of  Philip  Muller's,  is  used  to 
roast  the  ore  before  auialgamatiiig;  about  70  per  cent.,  on  au  average, 
IB  chloridized.  The  controlling  interest  in  the  iiiill  has  lately  been  pur- 
chased by  a  Virginia  City  capitalist,  and  with  improved  facilities  greater 
activity  is  exfiected  In  the  future.  The  Dutchman  mine  was  discovered 
in  the  summer.  The  ledge  is  about  a  foot  thick,  and  the  average  assay 
value  of  the  ore  is  $100  per  tan.  Eich  samples  assay  from  $2,500  to 
93,000  i>er  ton.  Several  other  ledges  with  good  mineral  have  been  dis- 
coveretl,  but  so  far  little  work  has  been  done  on  them. 

In  ^rra  districtj  the  Civsopolis  was  worked  during  a  large  portion 
of  the  year  by  four  men.  The  ore  extracted  was  shipi>ed  to  Winne- 
mocca  Mill  for  reduction.  A  light  force  has  also  been  at  work  on  the 
Gem  mine,  and  small  quantities  of  ore  have  been  shipped  to  Wiune- 
mucca  and  to  San  Francisco. 

A  gold  ledge  near  and  northwest  of  the  Gem  was  tested  in  the  sum- 
mer. About  five  tons  were  extracted  and  worked  at  the  Winnemucca 
Mill.    It  assayed  $58  per  ton. 

The  Dallulah  mine  has  been  idle  most  of  the  year.  Some  ore  was 
extracted  from  the  up|)er  and  old  works,  assorted  into  finst  and  second 
class,  and  reduced  at  Winnemucca.  The  llrst  class  assayed  $550,  the 
second  class  $140.  The  lower  tunnel  is  about  800  feet  in  the  hill ;  at 
that  distance  a  small  seam  of  barren  (juartz  was  reached,  but  soon 
abtfodoned. 

The  Paul  Mill  in  Dun  Glen  has  been  attached  for  the  debts  of  the 
company  controlling  it,  and  will  probably  come  under  the  sheriU'^s  ham- 
mer. It  has  been  idle  most  of  the  year.  The  superintendent  claims 
that  the  gold-ores  worked  by  the  mill  yielded  over  00  per  cent,  of  their 
assay  value,  and  that  the  electric  settlers  saved  every  particle  of  cjuick- 
8ilver  that  ran  over  the  first  settler. 

The  Essex  Mill,  at  the  same  plaee,  has  been  idle  all  the  year;  in  the 
&11  it  was  sold,  torn  down,  and  carried  to  Unionvilly.  Most  of  its  ma- 
chinery is  to  be  placed  in  the  mills  at  the  latter  ])lace. 

In  Winnemucca  district  the  two  gold  ledges  have  been  worked  in  a 
small  way,  during  a  part  of  the  year,  and  the  ores  have  been  reduced 
at  the  Humboldt  Canal  reduction-works.    These  works  have  been  iu 
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operation  during  the  greater  part  of  the  year,  on  the  ores  of  different 
districts  in  this  and  other  connties.  The  report  is  that  the  enterprise 
is  not  as  successful  as  was  anticipated.  Some  ores  are  worked  closely, 
but  of  others  a  large  per  cent,  is  left  in  the  tailings.  The  suit  brought 
last  August  against  the  company  by  the  Stetefeldt  Furnace  Companyi 
was  decided  in  the  latter  company's  favor.  A  compromise  was  soon 
agreed  upon,  so  that  the  works  did  not  suflFer  from  stoppage. 

Oold  Run  dutrict  is  reviving  again.  The  old  mill  had  last  year  been 
"jumped''  by  parties  who  bought  the  land  of  the  railroad  company. 
The  mill  was  sold  for  old  iron,  and  the  land  purchased  by  Mr.  G.  W. 
Holt,  who  has  erected  a  new  mill  to  work  the  tailings  on  the  ground, 
and  the  ores  available  for  milling  in  the  district.  The  new  raUl  has  5 
stamps  and  2  pans.  It  has  an  engine  and  a  hurdy-gurdy  wheel,  so  as 
to  run  the  machinery  by  water  in  the  favorable  seasons. 

The  old  Golconda  mine  has  come  back  into  the  hands  of  its  former 
owners,  in  whose  favor  the  lawsuit  brought  against  the  parties  who 
'* jumped"  it  was  decided.  Since  last  summer  the  extension  of  the  Gol- 
conda mine  has  been  worked  by  parties  who  purchased  it.  The  ore 
will  be  worked  at  Ilolt's  Mill  as  soon  as  favorable  weather  sets  in. 

The  Gregg  mine,  four  or  live  miles  south  of  the  Golconda,  has  been 
worked  all  the  year  with  a  few  hands.  The  richest  part  of  the  ore  is 
selected  and  mostly  shipped  to  San  Francisco.  It  runs  about  $500  per 
ton. 

In  Humboldt  distnct  some  parties  have  been  prospecting  old  claims. 

In  UcJio  diistrictj  the  13nUe  mine  and  mill  at  Kye  Patch  were  bought 
by  the  Rye  Patch  Mining  Company  of  San  FranctSco.  The  mine  has 
been  worked  steadily  with  a  full  Ibrce  of  about  forty  men.  The  Stete- 
feldt furnace  could  not  be  run  to  advau^ge  by  the  new  administration. 
The  ore  is  now  worked  in  the  raw  way,  m  pans,  and  about  70  per  cent 
of  the  silver  is  extracted.  The  company  has  had  its  surplus  rock  worked 
at  theWinnemucea  Mill ;  at  times  having  ten  tons  a  day  shipped  there. 

Star  distrlvL — During  the  year  new  life  has  been  imparted  to  this  dis- 
trict by  the  erection  of  a  Krom  eoueentrating-niill.  About  three  years  ago, 
when  the  Sheba  mine  came  into  the  hands  of  Mr.  Fall,  of  Unionville,  he 
found  a  great  amount  of  low-«>rjule  ore  on  the  dump,  which  had  accu- 
mulated from  si)alling  and  assorting  the  shipping-ore.  lie  conceived 
the  idea  of  concentrating  it;  and  tor  this  i)urpose  built  a  water-wheel 
and  a  fine  battery  of  stamps  just  below  the  dump.  lie  also  sent  a  skill- 
ful wheelwright  and  mill -man  to  Grass  Valley,  California,  highly  spoken 
of  on  the  Pacific  coast  for  its  success  in  concentrating  sulphurets  con- 
taining gold,  to  examine  the  machines' in  use  there  and  the  various 
modes  of  concentrating,  in  order  to  reproduce  the  same  at  Star  City. 
This  was  done  faithlully.  The  silver  minerals  in  the  ore,  however, 
proved  to  be  too  light  or  else  broke  in  too  unfavorable  a  manner  for  the 
use  of  water  in  concentration.  At  any  rate,  most  of  the  silver  in  the  ore 
which  was  crushed  line  lloated  away  with  the  water.  The  tailings  con- 
sisted princii)ally  of  quartz,  and  assayed  about  810  per  ton.  All  that 
was  claimed  to  have  been  saved  in  the  concentration  was  about  40  per 
cent,  of  the  contents  of  the  ore.  Some  of  the  richest  parts  of  the  ore 
were  light  enough  to  float  even  out  of  the  tailings-reservior.  In  conse- 
quence of  this  experience,  dressing  by  water  was  abandoned.  The  live 
stamps  were  bought  by  Mr.  Holt,  and  carried  to  Gold  Kun  district  in 
the  fall  of  this  year.  Mr.  T.  G.  Negus,  of  Unionville,  having,  during  a 
visit  to  the  Eastern  States,  examim^l  the  Krom  concentrator,  and  think- 
ing it  well  adapted  to  concentrate  the  Star  district  ores,  induced  some 
of  his  friends  who  had  interests  in  the  county  to  try  the  experiment. 
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These  gentlemeD  having  secured  tbe  rip:ht  of  the  Krom  eoDceDtmtor  for 
tbis  State,  formed  a  compatiy  ander  the  Dame  of  tlie  Krom  ConceD- 
tratiug  Company.  Xear  the  dose  of  the  year  1872  the  company  sent 
plans  and  the  reqairements  necessary  to  boild  an  establishment  in  Star 
district  soiled  to  receive  the  maehinevy  of  a  Krom  concentrating- 
works.  Mr.  Negns  pat  up  a  substantial  bnilding  according  to  the  plans 
sent,  and  in  the  spring  of  J873  the  machinery  was  readily  put  up.  A 
tangential  turbine-wheel,  8  feet  in  diameter,  was  put  up,  to  which  tho 
water  was  brought  from  the  canon  in  a  sheet-iron  pipe  1,300  f(H.'t  long, 
the  fall  being  230  feet  As  the  stream  is  not  large  enongh  during  the 
dry  season  to  furnish  water  all  the  time,  a  dam  has  been  placed,  at  the 
upper  end  of  the  pipe,  across  the  canon,  so  that  by  collecting  the  water 
the  mill  can  be  ran  for  several  hours  each  day.  Mr.  Krom  himself  was 
on  the  spot  at  the  completion  of  the  mill  and  during  the  beginning  of 
work,  in  <N^er  to  secure  by  his  personal  superintendence  as  perfect  a 
concentration  as  possible.  As  tbe  mill  stands  now,  the  machinery  in 
every  particular  appears  to  be  esc(*Uently  arranged  and  works  well. 
!nie  building  has  four  floors.  Dehind  it,  on  a  level  with  the  third  door, 
the  ore  is  brought  and  dumped.  At  a  short  distance  inside  the  build- 
ingis  a  Blake  crusher,  into  which  the  oxx*  is  fed.  The  crushed  ore  drops 
OQ  a  first  pair  of  rollers  and  thence  on  a  second.  In  coming  out  of  the 
second  rollers  the  ore  drops  on  an  elevator  under  the  first  floor  of  the 
Imilding.  This  elevator  carries  the  crushed  ore  up  to  the  highest  part 
of  the  building,  and  thence  it  is  dropped  successively  through  thivo 
revolving  screens  placed  one  over  the  other.  There  are  three  sizes 
obtained  by  these  screens,  and  each  size  is  dropped  in  a  separate  bin  or 
hoi^r  below  on  the  third  floor;  thence  it  is  conveyed  into  Krom  c^n- 
oeatrators  placed  below  on  Ihe  second  floor.  There  are  two  concen- 
trators to  each  bin.  The  two  must  run  at  full  speed  to  pass  through  all 
the  ore  without  crowding.  After  going  oat  of  these  concentnitors,  the 
BOW  partly-concentrated  ore  drops  down  on  three  other  concentrators 
OD  the  first  floor. 

There  are  thus  three  sizes  that  come  out  of  these  concentrators,  the 
coarse,  the  middle  size,  and  the  ruxe.  Tliey  vary  in  value  and  quantity 
according  to  the  brittleness  and  nature  of  the  minerals  in  the  ore.  He- 
sides  these  products  there  is  a  small  portion  of  fine  material  that  comes 
out  of  the  lOOmesh  screen  which  does  not  go  through  the  concentrator, 
and  which  is  about  three  times  as  rich  as  the  original  ore.  Tlie  dust, 
gathered  in  the  dust-chamber  has  about  the  same  value  as  the  flue  stutt' 
jiLSt  mentioned. 

To  gather  the  dust  produced  by  the  several  operations  and  flying  up 
from  the  machines,  8-inch  pipes,  openin;?  like  tunnels,  are  phiced  just 
above  the  breaker  and  each  of  the  rollers,  as  well  a*^  above  each  concen- 
trator. The  pii)es  all  communicate  with  a  closed  box  built  around  the 
revolving  screens  and  the  bins.  At  tlie  top  of  this  box  a  similar  pipe, 
2  feet  in  diameter,  is  connected  with  a  i>oworful  blower,  sucking  the 
du8t  out  of  a  box  into  a  dust-chamber  fixed  under  the  roof  of  the  build- 
ing. The  tailings  are  dropped  near  the  discharge  of  the  water-wheel 
and  carried  away  down  the  caiion  by  the  current. 

The  first  work  done  by  the  mill  was  the  concentration  of  the  Do  Soto 
dump.  It  coasisted  of  all  the  refuse  remaining  on  the  dump  after 
a^rting  the  ore  b}' hammer-dressing.  It  had  accumulated  since  the 
mine  wjis  first  discovered.  The  amount  was  about  750  tons,  assaying, 
it  is  reported,  on  an  average  about  $25  per  ton.  It  required  40  tons  to 
obtain  one  of  concentrated  stuff".  The  three  sizes  resulting,  assayed 
at  the  rate  of  about  §000  per  ton.    The  product  of  the  dust-chamber 
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assayed  abont  $120,  and  the  dnst  from  the  lOO-mesh  screen  aboi 
same.  The  latter  valae  is  higher  than  from  other  ores  crushed, 
tailings  assayed  from  $3  to  $4  per  ton. 

The  next  work  was  done  on  the  Sheba  dump  of  about  450  ton 
was  likewise  the  refuse  of  hammer-assorting,  aud  assayed  on  an  av 
about  $33  per  ton.  It  required  over  23  tons  of  ore  to  make  one  o 
centrated  stuff.  The  latter  assayed  about  $800,  and  the  product 
dust-chamber  and  lOOmesh  screen  about  $90  per  ton.  The  ta 
were  not  assayed. 

Since  these  large  quantities  were  passed  through,  the  wat^r  i 
creek  has  diminished  and  the  mill  cau  be  worked  but  a  few  hours 
day.  The  ore  copiiug  out  of  the  Sheba  and  the  De  Soto  mines  ba$ 
concentrated  regularly  since  the  working  of  the  dumps,  13  to  2< 
making  1  of  concentrated  material. 

There  being  no  assays  of  every  lot  crushed  and  of  the  concentn 
obtained,  it  is  impossible  to  give  correcter  and  more  detailed  data  ^ 
would  permit  calculations  as  to  the  economical  results.  The  su 
tendent  thinks  that,  according  to  the  proceeds  obtained  and  (i 
made,  the  mill  must  save  on  an  average  about  90  per  cent,  of  the 
tents  of  the  ore. 

The  mill,  when  running  to  its  full  capacity,  can  concentrate  from 
50  tons  in  24  hours.  The  present  mines  in  Star  district  cannot  fu 
enough  ore  to  run  the  mill  all  the  time.  The  total  ore  raised  in  St^ 
trict  in  1873  was  about  500  tons ;  ore  and  tailings  concentrated  a 
Krom  Mill,  1,550  tons;  yield  at  Winnemucc«a,  Eeuo,  and  San  Fran 
$80,060. 

The  new  mining-law  has  been  received  with  a  good  deal  of  favo 
about  fourteen  patents  for  mines  and  mill-sites  have  been  applied 
the  districts  above  mentioned  during  the  year. 

Below  I  give  the  bullion-product  of  Uumboldt  County  for  18" 
ascertained  from  the  shipments  by  Wells,  Fargo  &  Co.'S  Exi)res 
should  be  remarked  that  in  the  amount  given  for  \Vinnenuu*ca 
is  only  included  the  bullion  which  comes  froai  that  county,  and  no 
amounts  i)assing  through  from  Idaho.  At  Golconda  there  is  no  t 
ing  done,  and  the  values  given  are  therefore  estimated.  The  Kye  ] 
bullion  is  all  from  the  Rye  Patch  Company's  mill ;  that  company 
however,  a  good  deal  of  ore  worked  at  VViuuemucca,  so  that  its  pr 
is  really  higher  than  given  in  my  statement.  The  exact  amou 
worked  at  Winnemucca  I  am,  however,  unable  to  determine. 

Bullionproduct  of  Humboldt  County ^  Nevada,  for  the  year  1873 

Unionville : 

Januarv ; $10,  4G5  42 

February   20,  515  23 

March '.  29,  723  35 

April 23, 1 42  50 

Mav 20,  297  OG 

June 10,  593  81 

Julv 20,332  87 

August 20,903  09 

September 18, 349  34 

October 20,  OIG  48 

November 21,151  85 

December* 9,  882  33 

$252,  3 

•  The  Arizona  Mill  was  repairing  most  of  the  month. 
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Vm  City,  (moBtly  from  Central  district) 87,395  CO 

Winnemiieca 93,935  00 

Gkiloooda: 

April $200  00 

May 400  00 

Ime 210  00 

July 400  00 

Aagnst *      600  00 

October 1,100  00 

Kovember 200  00 

December 300  00 

3, 410  00 

Bye  Patch : 

Jannary 6,712  93 

February 6,234  00 

Harch 10,144  00 

April 13,251  00 

May 23,813  00 

Jone 6,511  00 

July 8,328  00 

Aagnst  7,939  00 

S^tember 7,723  25 

October 19,831  35 

November 15,400  00 

December 9,650  00 

134,  537  63 

Qreana: 

April 2,550  00 

May 2,250  00 

Jane 2,800  00 

Jaly 1,135  00 

Aagnst 1,350  00 

September.... 800  00 

October 775  00 

SoTember 825  00 

12, 485  00 

604, 135  96 

,  The  amonnt  and  valne  of  ore  sbipped  to  San  Francisco  for  treatment 
is  not  ascertained.  It  represents  certainly  several  hundred  thousand 
dollars. 

ELKO  COUNTY. 

The  production  of  this  county  has  fallen  off  considerably  during  the 
year.  The  gross  yield  of  the  ores  for  the  first  quarter  of  1873  is 
SiveD  by  the  county  assessor  as  $46,979.43;  for  the  second  quarter  as 
tl02,534.6O,  while  tailings  producing  $2,800  have  been  worked.  Of  the 
two  smelting  districts.  Railroad  and  Spruce  Mountain,  onl}^  the  former 
^as  eontinued  to  furnish  bullion. 

Spruce  3lountain  district  has  lain  idle  during  the  whole  year,  the 
bgot  Mining  Company  having  failed  to  make  its  mines  remunerative. 
Their  large  deposits  of  ore,  the  only  ones  so  far  oi)ened  by  them  to  any 
^'xtent,  carried  ores  of  too  low  a  grade  to  pay  for  smelting  for  them- 
selves ;  and  the  Fourth  of  July  mine,  which  carries  ores  of  a  higher 
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grade,  was  not  opened  sufficiently,  before  the  means  of  the  company 
were  exhausted,  to  furnish  as  much  ore  as  would  have  been  required  to 
produce,  mixed  with  the  other  materials,  a  paying  bullion.  I  under- 
stand that  the  company  is  trying  to  raiseadditional  capital,  and  that  now, 
warned  by  former  experience,  it  will  first  develop  the  richer  mines,  before 
going  into  costly  smelting  experiments  with  inadequate  ores. 

Through  the  courtesy  of  Mr.  J.  E.  Clayton  I  am  enabled  to  supple- 
ment my  last  year's  report  on  Spruce  Mountain  district  with  the  follow- 
ing desciiption : 

Spruce  Mountain  is  an  isolated  range,  some  twenty  miles  long  from 
north  to  south  and  four  to  six  miles  broad.  The  central  ridge  is  well 
covered  with  pine  and  fir  timber ;  and  the  foot-hills  on  the  west  are 
densely  covered  with  pine,  juniper,  and  mountain  mahogany,  so  that,  as 
far  as  the  supply  of  fuel  for  reduction-works  is  concerned,  the  district 
is  well  provided  for  years  to  come.  The  geological  formations  oceurring 
on  this  range  are:  first,  rhyolite  and  other  porphyries,  which  have 
broken  and  upheaved  the  sedimentary  strata;  secondly,  quartzite,  occor- 
riug  in  brecciated  beds  in  the  foo^hilIs ;  and  thirdly,  strata  of  limestone 
and  shale  of  the  thickness  of  nearly  a  thousand  feet  The  poq)hyry  has 
broken  through  these  sedimentary  strata  and  occurs  in  dikes  as  well  as 
in  the  shape  of  intrusions  between  and  parallel  to  the  strata.  The  gen< 
eral  strike  of  the  limestones  and  shales  is  north  and  south ;  but  in  dif- 
ferent parts  of  the  district  both  strike  and  dip  vary  greatly.  Generally, 
the  strata  on  the  east  flank  of  the  range  dip  with  the  slope  of  the  hills 
toward  the  east.  On  the  west  side,  the  stratified  rocks  are  very  much 
tilted  and  folded,  and  occur  frequently  in  detached  masses.  They  dip 
and  strike  here  in  various  directions  and  at  different  angles ;  and  in 
most  cases  the  latter  are  closely  related  to  the  position  and  direction  of 
the  porphyry  intrusions. 

Most  of  tlie  ore-deposits  of  the  district  occur  in  the  lime  strata,  near 
the  porphyry;  and  tho  largest  and  most  important  are  coulormable  in 
strike  and  dip  to  the  limestone  beds.  There  are  a  few  instances,  how- 
ever, where  the  ore-seams  arc  found  alongside  of  i>orphyry  dikes,  thus 
forming  con  tact- veins.  The  ores  are  mostly  decomposed  lead-ores,  in 
which  the  carbonate  of  lead  is  predominant;  galena  is,  however,  found 
occasionally,  and  wuUenite,  or  molybdate  of  lead,  is  met  with  here  and 
there.  Very  often  there  is  a  large  amount  of  quartzoso  and  earthy 
gangue  mixed  with  the  mineral  constituents;  but  there  is  nothing  pres- 
ent that  would  render  the  ores  refractory.  The  value  of  the  ores  iu 
silver  varies  greatly,  but  the  grade  of  the  largest  masses  opened  so  far 
is  very  low.    As  a  rule  the  small  veins  contain  the  richest  ore. 

Of  the  mines,  the  one  most  extensively  worked  so  far  is  the  Latham. 
It  is  situated  on  the  summit  of  the  mountain-range,  in  a  lov/  sag,  north 
of  the  high  timbered  ridge  from  which  the  district  takes  its  name.  The 
reduction-works  and  the  town  of  Sprucemont  are  one  and  a  half  miles 
southwest  of  the  mine.  The  mineral  deposit  here  lies  between,  and  its 
dip  and  strike  are  conformable  to,  the  line  and  shale  strata.  The  strike 
of  the  outcrop  is  nearly  east  and  west,  and  the  dip  varies  from  10  to  30 
degrees  north. 

Some  200  or  300  yards  south  of  where  the  principal  works  are  located, 
a  large  dike  of  rhyolitic  porphyry  cuts  obliquely  through  the  mountain. 
Here  the  strata  have  been  raised,  dipping  away  from  the  porphyry  on 
each  side.  A  shaft  108  feet  deep  has  been  sunk  on  the  summit.  The 
first  30  feet  passed  through  ore ;  then  followed  18  feet  of  calcareous  shale, 
when  a  second  bed  of  ore,  7  feet  thick,  was  encountered.  Next  followed 
30  feet  of  limestone  strata,  below  which  a  stratum  of  ore  3  feet  thick 


CONDITION  OP  THE   MINING  INDUSTRY — ^NEVADA.  219 

was  fooDd.    A  foorth  bed  of  ore,  tbe  oatcrop  of  which  is  seen  near  the 

moatU  of  the  tannel,  will  very  likely  be  struck  in  the  shaft,  if  sinking  is 

continued.    All  these  ore-deposits  are  conformable  in  strike  and  dip  to 

the  limestones.    With  the  exception  of  the  shaft  and  the  lower  tunnel, 

the  principal  work  has  been  done  on  the  outcrop  of  the  main  ore-deposit. 

At  the  surface  the  ores  were  mnch  mixed  with  earthy  matter;  and  it 

vas  here  almost  impossible  to  separate  the  mineral-bearing  portions 

fitooi  the  waste,  by  hand-sorting ;  but  as  depth  was  attained,  sorting 

b^same  much  easier.    In  the  large  surface-cut  there  is  a  thickness  of 

more  than  30  feet  of  ore  in  sight,  yet  the  roof  or  hanging- wall  of  the 

mass  has  not  been  reached.     In  the  two  smaller  beds,  mentioned  as 

having  been  cut  in  the  ^shaft,  there  appears  to  be  much  less  gangue 

mixed  with  the  ore  than  in  the  large  one. 

Near  the  mouth  of  the  lower  tunnel  a  small  ore-deposit,  called  the 
Camaghan  lode,  was  pierced.  The  ore  it  contains  is  considcmbly  richer 
in  both  lead  and  silver  than  that  from  the  large  ore-beds.  It  is  said  to 
amy  from  40  to  50  per  cent,  of  lead  and  30  to  50  ounces  of  silver  i)er  ton. 
An  incline,  which  has  been  sunk  on  the  vein  below  the  tunnel  floor  to  a 
depth  of  20  feet,  shows  the  mineral  to  be  from  1  to  2  feet  thick. 

The  Fourth  of  July  mine  is  situated  one-half  mile  southeast  of  the 
Latham,  and  on  the  eastern  slope  of  the  high  timbered  ridge.  The  ore 
has  not  yet  been  found  in  place  in  this  locality ;  but  a  considerable 
amount  of  float  ore,  mixed  with  the  debris  from  the  mountain-side  above, 
indicates  that  the  dei)Osit  is  not  far  off.  All  the  ore  found  so  far  is 
mach  richer  in  silver  and  lead  than  what  has  been  taken  from  the  other 
deposits.  A  tunnel  has  been  driven  into  the  hill  in  search  of  the  ore 
deposit  in  place,  for  a  distance  of  230  feet.  It  runs  all  tbe  way  through 
detritus  and  broken  ground,  scattered  through  which  pieces  of  ore  were 
foand  continually.  From  the  tunnel  floor  two  winzes  have  been  sunk, 
respectively,  15  and  25  feet  deep,  neither  of  which  has  found  solid  rock. 

The  Fierro  lode  is  an  immense  lode  of  iron-ore  running  east  and  west 
and  standing  vertically.  It  is  distant  about  200  feet  from  the  Fourth  of 
Jaly  mine  and  north  of  it.  It  is  a  contact- vein  between  the  limestone 
and  a  porphyry  dike.  Ilero  and  there  it  contains  bunches  of  good  load- 
ore.  No  work  of  exploration  has  been  done  on  this  vein,  although  it  is 
quite  likely  that  larger  bodies  of  lead-ore  may  be  found  in  it. 

The  Agate  and  Dubuque  locations  are  situated  about  three-fourths 
of  a  mile  southwest  of  the  Starr  King  Company's  furnace,  in  the  eastern 
foot-hills  of  Spruce  Mountain,  and  nearly  two  miles  southeast  of  the 
Latham  mine.    They  seem  to  be  only  small  pockets  of  ore  in  limestone. 

Tbe  Columbia  lode  is  situated  on  the  north  slope  of  an  east  spur  of 
the  mountain,  about  a  mile  east  of  the  Fourth  of  July.  It  is  a  con  tact- vein 
I  between  prophyry  on  the  hanging-wall  and  limestone  on  the  foot-wall. 
Its  strike  is  northeast  and  southwest;  the  dip  being  about  70^  south- 
east Thcf  ore  is  carbonate  of  lead,  mixed  with  oxide  of  iron,  and  con- 
taining occasional  stains  of  oxidized  copper-ores.  Very  little  work  has 
been  done  on  this  vein,  though  its  general  appearance,  and  its  similarity 
to  the  Grecian  Bend  vein,  the  princip<al  location  of  the  Starr  King  Com- 
I     pany,  would  warrant  a  more  thorough  explanation. 

BaHrodd  district — For  notes  of  mining  operations  in  this  district,  I  am 
indebted  again,  as  in  former  years,  to  Mr.  J.  W.  Ilussey,  superintendent 
of  the  Empire  City  Mining  Company,  the  works  of  which,  at  Dullion, 
are  the  centerof  activity  in  the  district.  Of  the  mines  belonging  to  the 
company,  the  Last  Chance  has  lieen  most  thoroughly  develoi^,  having 
a  shaft  in  the  middle  of  the  claim,  210  feet  deep,  intersected  by  the^Last 
Chance  tunnel  at  the  bottoni  and  by  an  upper  tunnel,  90  feet  below  the 
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Bbaft-inonth.  The  stope  worked  ont  above  the  upper  tunnel  is  22  feet  in 
length,  by  5  to  24  feet  in  width — this  being  the  whole  thickness  of  the 
vein.  The  ore  (carbonate  of  lead  and  galena,  with  copper-ores)  ranged 
from  25  to  170  ounces  silver  per  ton,  the  greater  part  carrying  between 
35  and  50  ounces.  Between  the  two  tunnels,  the  ground  worked  out  is 
30  feet  long,  20  to  45  feet  wide,  and  about  GO  feet  high.  Considerable 
masses  of  copper-oi*es  are  still  standing,  which  cannot  at  present  be 
profitably  treated.  The  quality  of  the  mass  will  be  tested  from  the 
tunnel  below.  In  this  tunnel  a  winze  has  been  sunk  about  70  feet, 
showing  alternately  predominant  ore  and  waste  rock.  At  the  bottom  it 
has  been  widened  to  an  area  35  feet  wide  by  14  feet  long,  without  find- 
ing the  wall  rock.  The  ore  in  the  bottom  is  uot  of  high  grade,  but  is 
favorable  in  character,  assaying,  as  an  average,  45  ounces  of  silver  and 
22  per  cent  of  lead,  (largely  galena,)  and  carrying  considerable  amounts 
of  pyrites.  Tlie  dumps  contain  about  200  tons  of  ore,  which  has  not  been 
treated,  on  account  of  its  contents  in  copper  rendering  it  unsuitable  for 
the  process  now  employed,  except  when  mixed  with  iron  pyrites  and 
melted  so  as  to  form  matte. 

Another  of  the  company's  mining  operations,  the  Hussey  tunnel,  cuts 
the  location  of  Lone,  True,  and  Ked  Jacket,  different  strata  of  the  same 
lode,  which  is  said  to  be  fully  00  feet  in  width.  Four  strata  have  been 
worked.  The  first,  lying  on  the  foot- wall,  is  irregular  as  far  as  worked, 
namely,  16  teet  above  the  tunnel,  and,  by  shaft,  20  feet  below.  The  ore 
above  the  tunnel  averaged  50  ounces  per  ton;  below,  it  is  of  higher 
grade.  The  stratum  in  bottom  of  the  shaft  is  from  0  inches  to  2  feet 
in  width.  The  seconu  stratum  has  been  worked  40  feet  above  the 
tunnel,  and  partially  80  feet  below.  It  averaged  fuliy  5  feet  wide,  and 
carried  SOounces  silver  per  ton.  Several  hundred  tons  have  been  taken 
from  it.  The  ore  now  in  the  bottom  of  the  shaft  is  1  foot  in  width. 
Stratum  No.  3,  showing  ore  of  the  same  character  as  No.  2,  has  been 
worked  15  feet  above  the  tuiMieland  75  feet  below.  The  air  is  very  bad 
in  the  bottom  of  this  shaft — the  only  ])lace  where  bad  air  has  yet  been 
found  in  the  mines.  Stratum  3  feet  in  bottom,  partly  ore  and  partly 
gangue.  Stratum  No.  4,  10  feet  from  No.  3,  has  been  worked  20  fee\ 
above  tunnel  and  GO  feet  below.  This  strata  is  the  widest  yet  found  in 
the  Hussey  tunnel,  and  carries  both  the  low  and  high  grade  galenas, 
varying  from  30  to  100  ounces  silver  per  ton.  The  ore  is  at  least  10  feet 
in  the  bottom,  one  half  of  which  is  galena;  length  not  ascertained.  A 
shaft  is  to  be  sunk  in  the  main  tunnel  to  strike  this  body,  through  which 
from  10  to  20  tons  can  be  raised  daily.  There  are  various  strata  of  ore 
in  this  tunnel  from  1  inch  to  0  inches  in  width,  still  running  into  the  hill. 
Experience  has  taught  that  these  are  liable  at  any  time  to  widen. 

The  Elko  tunnel  was  purchased  this  year  by  the  company  for  81,000. 
It  enters  the  hill  100  feet  below  the  Hussey,  and  cuts  the  same  vein  at 
a  distance  of  137  feet,  at  a  point  160  feet  farther  west.  The  vein  is  here 
filled  with  ledge  matter,  small  stones,  mixed  with  bowlders  of  ore.  The 
ore,  25  tons  of  which  were  taken  out,  resembles  the  ore  of  Last  Chance. 

A  contract  was  let  in  December  to  run  the  Empire  City  Mining  Com- 
pany tunnel  250  feet  into  the  hill.  This  tunnel  is  located  at  the  lowest 
available  point  on  this  side  of  the  mountain.  It  will  cut  all  the  veins 
about  400  feet  from  the  surface,  intersecting  the  Hussey-tunnel  vein 
about  200  feet  and  (he  Last  Chance  430  feet  from  the  tunnel-mouth. 
The  cost  of  running  this  tunnel  by  contract  is  84  per  foot  in  ledge  mat- 
ter, $G  in  porphyry,  $15  ill  hard  limestone.  The  Elko  tunnel  is  con- 
tracted at  88  per  running  foot. 

Smelting  operations  are  carried  on  under  numerous  disadvantages, 
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chiefly  the  lack  of  suitable  floatiDi^  capital  and  tlic  delays  incident  to 
obtaining  the  ]>roceed«  of  bullion  siiipped.  ^Ir.  llussey  gives,  in  a  report 
prepared  for  submission  to  the  eoiui)auy  April  1, 187i,  the  following  sum- 
mary: 

Ah  roy  last  rrport  statefl,  the  blaat  UBed  in  1872,  for  rniiuin;;  tlio  furiuict*,  was  pro- 
duced by  a  St  arte  van  t  blower.  The  capacity  of  thi;  fiiriiiicc  with  that  bloi^cr  was  10 
tons  per  day.  Mr.  Hahii,  who  was  at  that  time  ctiiploycd  as  HtiicltiT,  sii^t;('stf«1  t!i:it 
the  blast  wan  not  strong  enough,  and,  being  convinet>d  (»'f  rliat,  I  ordcrrd  a  N<».  4  Uttot 
bio ver,  which  replaced  the  8tu rte van t.  Bv  thiH  nieauH  the  ow  was  inciea.si;d  to  )*:» 
and  *^  tooB  per  day,  and  the  amount  of  charcoal  nsed  fur  smelt ing  dccrca.s(.'d  from  40 
to  30  bUBhels  for  the  ton  of  ore. 

Mr.  C.  Webrrling,  who  was  in  charge  of  the  workn  wliilo  I  w.1.4  in  the  East,  at^ 
tempted  to  start  the  funiaco  ere  mv  arrival,  bnt  owing  to  a  breakage  in  tlie  tiiucljin> 
cry,  which  had  to  be  sent  to  San  Francitico  for  renairK,  did  n«)t  snrcccd  nntil  my 
■iTival  OQ  the  ground.  Wo  commenced  rnnuing  tho  tnrnaco  on  tlii^  *^(>tli  day  of  May, 
sod  it  ran  forty-nine  days.  The  prodnotH  of  tliiH  run,  im  wv.W  as  of  tho  runs  niado 
afterward,  with  the  expenses  incurred  in  pnulncing  the  bullion,  will  appear  in  a  jtaper 
attached  hereto.  This  run  demoustratefl  one  fact — that  th«^  copper  in  \ho  ore  was 
detrimental  to  the  easy  reduction  of  the  ore;  also  canniug  a  decided  Ionh  in  the  bnlliou 
it0elf,fortbe  refineries  would  fnid  much  more  droHs  than  the  amount  «>t'  eopper  eontaincd. 
One  thing  was  gained:  that  was  the  imprecision  that  a  proper  supply  of  pyrites  of 
inm  would  effectually  clear  this  coi>]ier  from  the  lead.  A  small  supply  of  jxtor  pyrit*'d 
was  obtained  from  the  west  side  of  tho  mtnintain,  and  its  um;  eonliinied  th«'  impression, 
thoDgh  entire  separation  was  not  fully  attained.  The  importanet.'  of  tht*  p\  rites  being 
now  demonstrated,  I  visited  Cort-ez  and  Battle  Mountain  distriets  to  obtain  it.  I  pru- 
eucd  from  Cortex  an  ore  foriuffl  abtmt  equally  of  ])yrit*'H  of  iron  and  galena,  carrying 
GO  ounces  of  silver  per  ton.  This  ore  pn»ved  very  natisiaetory,  and  if  it  ctmld  be  pro- 
caied  in  quantity  at  a  reasonable  price,  wcmld  leave  nothing  to  wisli  fur.  The  next 
Bouion  will  determine  whether  the  supply  can  be  ha«l  there  or  nf»t.  The  ore  fnmi 
Rattle  Mountain  was  pure  pyrites  of  iron,  carrying  H)  to  1.')  on n res  of  silver  to  the 
ton,  and  its  nst^  wnssatisfaetory.  By  the  nsi*  of  this  pyrites  an  increased  (piantity  of 
copper  matte  is  prodnced,  anil  the  bullion  is  free  from  copper.  The  additional  c«>st  of 
the  smelting  is  tiio  cost  of  the  ])yrifi>s.  When  the  galena  in  the  ore  is  abundant,  little 
or  no  pyrites  is  used.  We  expect  to  treat,  the  coming  year,  ores  ctnifaining  a  greater 
percentage  of  copper  than  have  yet  been  treateil.  Some  of  the  last  bullion  produced 
contained  copper,  bnt  it  was  owing  to  the  fact  that  we  did  not  always  have  pyrites  on 
band. 

Many  obstacles  were  encountered  in  starting  the  furnace  for  the  second  run.  The 
ortshad  change<l  som«>what,  and  that  change  was  not  fully  appreciated  initil  smelting 
cozumenctrd;  then  the  furnace  got  p]ug;^ed  u|>  with  an  "iron  s»>\v."  It  was  Idown  out, 
the  "sow"  cut  out,  and  furnace  started  ;  again  tlie  same  dillicnlty  was  euc  ountt-nd. 

It  was  now  determined  by  Mr.  Wel»erling  and  myself  to  asentaiu  if  other  means 
could  Im*  found  to  free  the  turnace  witliout  stopping.  I  had  Just  rereived  the  coke 
onltried  fioni  Pennsvlvania,  and  <lireeting  the  free  nse  of  that,  with  <harg<-s  of  galena, 
in  the  course  of  oigfit  days  thf  furnaee  was  clear,  aujl  I  apiuvheiid  no  <langer  Irom 
that  source  again.  The  cost  of  these  ex|)eriments  over  and  above  the  ordinary  cost  t>f 
ftmelting  I  should  estimate  at  sf."),!)!*!.),  and"  the  result  t»f  the  trial  was  as  lolh.ws:  The 


making  a  difference  in  favor  of  using  one-lialf  coke  of  fully  'Jn  per  j-ent.  in  favor  of 
coke.  1  have  r«ias<m  to  believe  that  a  still  better  result  tlian  thai  will  be  reached  by 
the  UHe  of  more  coke. 

The  bai?e  bullion  produced  was  sent  to  15alba<;h  &  Son,  Newark,  N. 


Another  enterprise  in  llailroad  district  is  the  Webtoot  mine,  (»wnt*d  by 
a  San  Francisco  Company,  ^Ir.  A.  J.  KauLstonc,  j>u])Ciintcn<lent.  Tho 
shaft  is  UK)  feet  <lcep,  and'  120  tons  of  ore,  extracted  duiiiijLj  the  year  and 

sme! 
assa\  lug 


III  IS  HI/  leet  uee[i,  aim  i-«'  iwuj^ui  wh.-,  i-Aiitivi\-\i  «iiiiiii^  n**  ^»v.i.  «*«v* 
elted  bv  the  Kmpire  City  Comi)any,  yielded  4;J  tons  of  base  bullion, 
.a\inff  105  ounces  of  silver  to  the  ton.    This  ore  was  smelted  with 
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extraordinary  ease*    In  the  last  ten  hours  of  the  raD^  8  tons  of  bullion 
were  prodneed. 

Some  300  tons  of  siliceous  copper  ore,  assaying  about  24  per  cent^  of 
copper,  were  shipped  during  the  year  from  this  district.  The  veins 
promise  well,  but  need  to  be  more  thoroughly  developed  in  depth. 

Cornucopia  district  is  a  new  district,  which  has  come  into  notice  dur- 
ing the  year.    It  is  situated  76  to  80  miles  north  of  Carlin,  on  the  Cen- 
tral Pacific  Railroad,  and  about  45  miles  west  of  Cope  district    The 
ledges  are  reported  to  occur  on  the  contact  between  slates  and  limestouei 
and  to  carry  exceptionally  rich  ores.    The  fact  that  many  of  these  ores 
assay  over  a  thousand  dollars  to  the  ton  in  silver,  and  some  gold,  has 
created  a  considerable  local  excitement.    Only  small  lots  of  ore,  how- 
ever, have  been  tested  during  the  summer  with  what  are  claimed  as 
highly  satisfactory  results.    So  far,  the  ores  are  decomposed  milling 
ores,  and  very  few  sulphurets  have  as  yet  been  found.    During  the 
winter  the  ledges  were  to  be  developed,  and  if  they  should  hold  out  in 
size  and  value,  western  capital  was  said  to  be  ready  to  bring  milling  fa- 
cilities into  the  district. 

WHITE  PINE  COUNTY. 

For  notes  on  this  county  I  am  indebted  to  Mr.  A.  J.  Brown,  of  Ham- 
ilton. 

White  Pine  diMrict, — A  review  of  the  mining  operations  in  this  dia- 
trict  for  the  past  year  shows  a  notable  falling  ok  in  the  number  of  mines 
worked,  and  consequently  a  diminished  yield  of  bullion  as  compared 
with  former  years.  Five  mines  only  have  produced  bullion  during  the 
year,  viz,  the  North  Aurora,  Original  Hidden  Treasure,  Edgar,  Caroline, 
and  French.  A  few  tons  have  been  scraped  together  by  "  chloriders," 
but  much  less  than  in  former  years,  as  there  have  been  no  fjicilities  for 
working  custom  ore  in  small  lots.  There  v/ere  produced  in  the  district 
since  the  1st  of  Janu<^ry,  18'i3,  13,840j^\jYo  tons  of  ore,  which  yielded,  to- 
gether with  5,930  tons  tailings  reworked  at  the  mills,  $502,532. 

This  marked  depression  in  the  mining  industry  can  be  readily  traced, 
partly  to  tlie  exhaustion  of  the  large  bonanzas  found  near  the  surface  in 
the  leading  mines  and  the  failure  to  i)rosi)ect  for  others  in  depth,  and 
partly  to  the  passing  of  several  mines  into  the  i)()Ssession  of  two  large 
companies.  The  South  Aurora  Company  has  done  some  further  pros- 
pecting during  the  summer  with  their  diamond  drill,  a  system  of  pros- 
pecting losing  favor  in  this  district,  as  it  is  found  to  be  unreliable.  In 
these  limestones  it  often  passes  through  bodies  of  decomposed  stuff, 
without  bringing  either  core  or  jnilp  to  the  surface.  Most  of  the  ore 
bodies  so  far  found  in  Treasure  Uill  have  been  much  decomposed; 
hence  it  was  in  the  very  place  where  a  core  was  required  that  none  was 
produced  by  the  drill. 

The  OO-stanip  International  Mill,  destroyed  in  August,  1872,  has  been 
replaced  by  one  of  30  stamps,  with  all  the  latest  imi)rovements  in  mill 
machinery.  It  has  proportionally  a  greater  crushing  capacity  than  the 
one  destroyed,  and  is  otherwise  iar  more  ellicient.  It  startcnl  on  the  1st 
of  December,  1873,  with  1,200  tons  of  ore  on  hand  at  the  mill,  and  S(K)  at 
the  mines.  Its  daily  capacity  so  far  has  been  45  tons  per  day.  The  Stan- 
ford (30  stamps)  and  the  Manhattan  (24  stamps)  are  the  only  other  ore 
mills  that  have  run  during  the  year.  The  tailings  mill  at  8herniantowu 
has  run  constantly  for  the  last  four  months,  producing  bullion  worth 
$300  per  day. 

i^orth  Aurora. — Early  in  the  year  an  entirely  new  body  of  ore  was 
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found  in  this  mine  at  a  depth  of  240  feet  from  the  snrfaco,  in  hitherto 
ODexpIored  ground.  From  this  bonanza  there  have  already  been  ex- 
tracted 8,000  tons  of  ore,  6,046  tons  of  which  were  worked  at  the  Stan- 
ford Mill,  giving  a  gross  yield  of  $298,892.82,  or  about  849.41  \yev  tqn. 
From  all  appearances  theVe  is  ore  enough  still  remaining  to  keep  the 
company's  mill  at  work  for  one  year  at  least.  This  body  ot  ore  is  situated 
at  about  the  center  of  the  mine  between  the  Risdale  and  Lady's  cham- 
bers and  will  probably  eventually  connect  them,  thus  forming  a  coutiu- 
nons  ore-body  from  the  Ward  Beeclier  Consolidated  to  the  south  part  of 
the  South  Aurora  mine,  a  total  distance  of  2,000  feet  north  and  south. 
The  present  working  level  is  2G0  feet  from  the  surface,  but  adrift  from  the 
main  shaft  taps  the  ore  oO  feet  deei>er.  The  extent  of  this  body  cannot 
jet  be  determined ;  but  the  indications  are  good  for  an  extensive  ore- 
chamber  at  that  depth.  The  space  already  worked  out  in  this  part  of 
the  mine  is  180  feet  in  length,  80  feet  wide,  and  25  feet  high.  The 
material  as  it  comes  from  the  mine  consists  of  about  one-third  waste  and 
two-thirds  ore,  and  is  sorted  by  throwing  out  the  large  pieces  of  lime 
and  spar  and  sending  the  remainder  to  the  mill.  Al^ut  seventy  men 
are  employed  in  the  mine,  aud  ten  at  sorting  the  ore.  The  wages  oi 
miners  and  sorters  are  84  ])er  day  ;  of  shovelers,  diu-men,  &e.,  $3.50. 

Edgar. — ^This  mine  has  been  worked  by  several  different  parties  for 
the  last  four  seasons,  but  without  profit  to  the  owners.    During  the  past 
sommery  however,  a  greater  depth  lias  been  attained,  and  a  marked  im- 
provement both  in  the  quantity  and  the  quality  of  the  ore  extracted  has 
bera  the  result.    A  vast  amount  of  ore  is  yet  in  sight  in  this  mine,  that 
will  give  a  pulp  assay  of  $45  per  ton,  but  the  percentage  of  silver  saved 
in  the  mill  is  so  low  that  the  company  appears  to  be  discouraged,  and 
has  closed  the  mine  indefinitely.     Negotiations  are  pending  with  the 
Sonth  Aurora  Company  for  the  purchase  ot  the  property.    Should  they 
succeed  in  getting  it,  there  is  no  doubt  that  with  the  Stanford  IVIill,  and 
the  careful  management  that  has  characterized  that  company's  affairs 
in  this  district,  the  property  would  soon  be  put  upon  a  paying  basis. 
The  ore-body  known  to  exist  is  300  feet  in  length  by  90  feet  in  breadth, 
and  its  depth  is  unknown.    In  fact  the  mine  is  fully  the  equal  if  not  the 
Boperior  of  the  North  Aurora,  in  point  of  reserves. 

Wheeler  Tunnel. — ^This  tunnel  belongs  to  the  O.  H.  Treasure  Company, 
and  was  run  with  a  view  of  prospectiug  that  mine  in  depth.  During  tiie 
summer  drifts  have  been  run  north  and  south  on  ledge  matter  for  about 
150  feet  A  large  body  of  brecciated  stuff',  mixed  quartz,  spar,  and 
lime,  has  been  found ;  but  the  grade  is  too  low  for  any  practical  purpose. 
The  depth  below  the  highest  point  of  Treasure  Ilill  is  claimed  to  be 
•00  feet.  No  survey  has,  however,  been  made,  and  I  am  inclined  to 
think  that  the  depth  is  overstated.  Prospecting  is  still  going  on  with 
encouraging  indications.  A  small  quantity  of  ore  has  been  taken  from 
the  Original  Hidden  Treasure  during  the  season,  but  the  mine  may  bo 
considered  completely  exhausted. 

Silver  Wave. — ^The  main  shaft  on  this  mine  has  been  sunk  to  a  depth 
of  300  feet  from  the  surface,  and  a  drift  extended  50  feet  southeast,  with- 
OQt  finding  anything  of  value. 

Sheboygan  and  Copper  Glance. — No  work  has  been  done  on  these 
mines  during  the  year.  A  United  States  patent  has  been  applied  for,  aud 
Work  will  probably  be  resumed  next  spring. 

Mammoth.— A  prospecting  tunnel  is  being  run  to  strike  this  mine  300 
feet  under  the  croppings.  Its  present  length  is  150  feet,  and  some  favor- 
able indications  have  been  found.  About  one-half  of  the  tunnel  is  in 
quartz,  assaying  $25  to  $30  per  ton. 
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The  Mobile  Consolidated  is  a  base-metal  mine,  situated  near  tbe  east- 
ern base  of  White  Pine  Mountain.  The  vein  is  about  3  feet  thick  and 
courses  east  and  west,  with  a  southerly  dip  of  TG^.  This  mine  has  been 
opened  by  a  tunnel  along  the  course  of  the  ledge  300  feet  in  length; 
also  by  one  shaft  60  feet  deep.  The  principal  ore  found  is  cerussite, 
varying  in  color  from  pure  white  to  dark  gmy.  It  yields  from  45  to  60 
percent,  of  lead,  and  from  $15  to  $4<I0  in  silver,  with  a  trace  of  gold. 

Caroline. — This  mine  still  continues  to  be  worked  profitably.  The 
vein  has  lately  increased  from  the  usual  thickness  of  about  3  inches 
to  nearly  1  foot.  The  ore  is  a  smelting  ore,  and  varies  in  value  from 
$150  per  ton  for  second  to  $800  for  first  class.  It  is  hauled  to  Eureka 
and  sold  to  the  Richmond  Company. 

French. — This  mine  employs  two  men  on  an  average,  and  pays  gross 
about  $12,000  annually.  It  has  beeu  one  of  the  most  profitable  in  a 
small  way,  in  the  district.  The  vein  lies  nearly  horizontal  and  is  very 
irregular,  varying  from  a  mere  seam  to  2  feet  in  thickness.  It  has  here- 
tofore been  found  in  a  thin  bed  of  white  limestone,  overlying  stratified 
calcareous  schist.  It  has  been  traced  to  the  line  of  contact  between  the 
two  formations,  which  it  appears  to  follow,  dipping  with  the  schist  to 
the  southwest.  Lately  this  mine  has  developed  a  fine  body  of  ore  4 
feet  thick,  which  corresponds  with  the  schists  in  dip  and  strike.  The 
ore  is  the  richest  ever  found  in  the  mine,  and  is  estimated  to  be  worth 
$1,000  per  ton. 

Several  base-metal  mines  have  been  worked  in  a  small  way  for  par- 
ties in  New  York,  but  I  am  not  apprised  as  to  their  intentions  further 
than  that  rumor  has  it  that  they  will  erect  furnaces  during  the  next 
summer. 

Parties  have  been  prospecting  for  coal  for  the  past  two  years  in  the 
low  range  of  mountains  known  as  Pancake  Mountains.  ^  It  is  situ- 
ated fourteen  miles  from  Ilamilton,  near  the  road  to  Eureka.  The  eu- 
terprise  has  at  present  the  appearance  of  being  quite  successful,  at 
least  it  is  reported  that  coiil  of  fair  quality  has  been  found  in  a  vein 
4  feet  thick.  A  depth  of  200  feet  on  the  vein  has  been  reached  by  an 
inclined  shaft  following  its  dip.  A  considerable  quantity  of  water  has 
been  encountered,  which  will  prevent  further  prospecting  without  tbe 
aid  of  machinery.  According  to  some  experiments  made  on  a  small 
scale,  the  coal  cokes.  Should  further  developments  prove  the  formatioQ 
as  extensive  as  anticipated,  the  discovery  will  prove  of  incalculable 
value  to  the  smelting  interests  of  Eureka  and  other  base-metal  districts 
in  Eastern  Nevada. 

County  a88€880i-^8  report  of  ore  tcorled  in  White  Pine  County  for  the  quarter  ending  Mat^h 

31,  1873. 


Name  of  miDC. 


Colambas '-. 

Hays   

Icoucrjr,  South 

North  Aurora 

Tailin;:8 

Pieriuoiit 

Silver  Plato 

Total  tons  of  oro 

Tailings 


Tods. 


11 

4 

f>04 

5,  COO 

420 

6 


1,051 
5,000 


Pounds. 


Dollars. 


240 


1,000 


l.WK)  , 
2-20  ! 


1,040 


e.-='i 
:m4 

2.').  OG-i 

f),  000 

5, 1)47 

307 


33,425 
5,000 


IkCmarks. 


Kobinson  district 


Picrmont  district. 


Average  value  of  ore  per  ton  for  first  qt**'' 
ter,  $31.80. 
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OomUff  osteMor'ff  report  of  ore  worked  in  White  Pine  County  for  the  quarter  ending  June 

30, 1873. 


Kame  of  miiM. 

Tons. 

PooiidB. 

Dollars. 

Bemarka. 

Cuolfaie 

10 

7 

3,952 

1 

3,100 

520 

148,690 

129 

175 

1,218 

741 

3,585 

20,722 

Worked  at  fiichmond  Fumaoe,  Eureka. 

Crinnbaii  ...  r .,,.....  r ...  -  -  - 

1,500 

i,Loe 

500 

SCO 

Hvcalffl  Gat^ 

Hercules  Gate  district. 

IsdiutrT 

Itattler^  Joy  , 

1 

11 

13 

1.606 

Ruby  Hill,  ScheU  Creek  district 

Sttvar  Plate 

Trendi 

6M 

• 

Total  ore  crashed 

TrfnitT    tailinffWrr       . r- 

4,604 
300 

819 

177, 881 
951 

Average  value  of  ore  per  ton  for  tbe  qnar- 
ter,  138.30. 

■ 

178,832 

1 

Cvmhf  asMseor'e  report  of  ore  worked  in  White  Pine  County  for  the  quarter  ending  September 

.30,  1873. 


Kame  of  mine. 


Bvras  Marcos. 
Arir  ft  Banner 


CBlamlras 

XHth  Anrora. 
Xzeheqaer  ... 


Imday 

PtostiUo 

Besnie  Doqnete 


flBter  Plate 

fiver  Star 

Slrer  Wedge 

Spsoldin^ 

MUh  Aurora 

iVi 

Ifsd  Beecber  Consolidated. 


Total 

TtUiDgB... 


Tons. 

Pounds. 

Dollars. 

1 
6 
3 
3 
3,606 
119 
6 
4 

49 
5 
6 
8 

15 

34 
1 
2 
1 

10 
1,906 

1,000 

1,000 

180 

""'i,'o66 

242 

400 

157 

178 

106,854 

16,034 

300 

230 

1,009 

530 

.  542 

828 

474 

1,482 

l:^2 

444 

145 

CIS 

32,  756 

400 
400 

1,500 
800 
600 

1,700 

200 

850 

i:?o 

700 

4,784 

1,250 

10-2,811 

600 

2,926 

165, 737 

Bemarka. 


By  obloriders. 


Cherry  Creek  district. 


Cherry  Creek. 


Average  yield  for  the  quarter,  |34.47  per 
tou. 


15  M 


iXTi 
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County  a8seB80f^s  report  of  ore  worked  in  White  Pine  County  for  (he  quarter  ending  Deoember 

31, 1873. 


Name  of  mine. 


Battery 

Caroline 

Chance 

Eberhardt  and  Anrora 

Exchequer 

Flagstaff 

Hays 

Do 

Maryland 

HcMahon ^... 

Mineral  City 

Natmeg 

O.H.  Treasure 

Silver  Star 

Victoria 

Chihuahaa 

Dictator 

Lookout 

Scott 

Silver  Stone 

French ;.. 

Ward  Beecher  Consolidated. 

Ward  Ellis 

Watson  Tailings 

Wande 


Total 
Tailings.... 


Tons. 


60 
14 
12 
1,123 
55 
3 

100 
40» 
02 
80 
35 
10 

263 
30 


300 

6 

2 

5 

6 

41 

1,044 

20 

20 

4 


3,369 
30 


Pounds. 


1,000 
400 


1,000 
1,000 


1,600 

"*e66 


250 

1,200 

800 


250 

ioo' 


400 


Dollars. 


1,530 

2,470 

900 

36,913 

6.342 
258 

1,874 

501 

16,202 

1,200 

1,000 
500 

5,884 

1,440 
135 

5,964 
472 
350 
286 
«96 

5.998 

19, 645 

642 

234 

452 


118,608 
930 


119,538 


Bemarks. 


White  Pine  district 
Cherry  Creek  district. 
White  Pine  district 
Cherry  Creek. 

Bobinson  district 

Do. 
Pinto  district 
ScheU  Creek  district 
Robinson  district 
Scholl  Creek. 
White  Pine  district 

Cherry  Creek. 

Base,  White  Pine  district 

Ruby  Hill,  Sohell  Creek  district 
Do. 

White  Pine  district 

Do. 
Robinson  district 

Do. 


Average  valce  of  ore  for  last  quarter,  $35^17 
per  ton. 


Robinson  district. — Mining  has  not  been  as  actively  carried  on  in  this 
district  as  wa«  anticipated  in  the  commencement  of  the  year;  nor  has 
it  been  attended  with  the  amount  gf  success  which  the  size  of  the  lodes 
or  deposits  and  the  grade  of  the  ore  would  warrant  us  in  exx)ecting. 
Yet,  upon  the  whole,  tliere  has  been  considerable  progress.  The  idea  of 
reducing  the  ores  by  smelting  has,  after  numerous  partial  failures,  been 
about  abandoned  for  the  present.  An  attempt  has  been  made  by  the 
Watson  Company  to  work  them  in  the  ordinary  Washoe  stinup-iuill, 
without  chlorination,  but  with  very  indifferent  success  so  far.  It  is 
lately  claimed  that  some  entirely  new  process  has  been  introduced, 
which  is  completely  successful.*  Probably  another  year  will  witness  at 
least  a  partial  return  to  smelting,  as  by  far  the  largest  portion  of  the 
ore  so  far  found  contains  too  large  a  percentage  of  lead,  iron,  and 
other  minerals  to  be  successfully  reduced  bv  any  other  method. 

Altman. — Work  has  been  actiyely  carried  on  in  this  mine  during  the 
past  year,  and  a  body  of  yein-matter,  800  feet  in  length  by  1^50  in 
breadtli,  and  300  feet  in  depth,  has  been  deyeloped.  The  main  tunnel 
is  800  feet  in  length,  and  taps  the  ore  250  feet  from  the  surface.  Several 
side-drifts,  aggregating  some  300  feet  in  length,  connect  it  with  the 
bottom  of  the  main  shafts.  There  are  eleven  shafts  in  all,  some  of 
which  are  mere  prospect  holes  of  from  30  to  GO  feet  in  depth.  But 
three  or  four  of  them  reach  a  depth  of  from  100  to  180  feet  from  the 
surface.  There  are  about  2,500  tons  of  ore  on  the  duiiq),  said  to  aver- 
age ill  the  ueighborhod  of  $45  per  ton. 

The  Uays  mine  is  opened  to  a  depth  of  300  feet  from  the  surface. 
The  prospect  is  not  encouraging.    The  ore-bodies  so  far  found  are  mere 

*  Tiie  new  process  consists  of  an  infusion  of  tiio  bark  of  tbt*  inoniitniu  nirtbogany, 
freely  used  iu  tho  amalgamating-pans.  One  would  tbiuk  the  time  for  such  experi- 
ments should  at  last  have  x^iissed  away. — R.  \V.  R. 
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lockets,  and  the  ore  is  of  low  grade  aud  refractory.  The  Watson  Mill 
uis  a  contract  to  crash  five  hundred  tons  of  ore.  The  first  effort  at 
torking  the  ore  was  a  complete  failure,  but  lately  considerable  bullion 
bM  been  forwarded  to  San  Francisco  on  the  mine's  account,  and  a  com- 
plete success  is  claimed. 

Watson  Company. — ^This  company  was  organized  in  San  Francisco  in 
May  last  for  the  purpose  of  working  the  extension  of  the  Hays  and  the 
Katie  mines.  They  have  also  built  a  10-stamp  mill  near  Mineral  City, 
partly  for  the  purpose  of  reducing  their  own  ore  and  partly  for  custom- 
work. 

The  Katie  mine  is  opened  by  an  incline  shaft,  snnk  about  the  center 
of  the  claim,  to  a  depth  of  100  feet  from  the  surface,  at  which  point 
dritts  are  started  both  ways  along  the  course  of  the  lode.  The  ledge 
is  about  10  feet  in  thickness,  but  the  ore  is  of  very  low  grade,  and  will 
not  average  over  $25  or  $30  |)er  ton.  As  is  usual  in  this  district,  the  ore 
is  characterized  by  a  predominance  of  iron  oxide. 

Ward  Ellis. — ^Tbis  is  another  new  incorporation.  A  few  tons  of  the 
ore  reduced  at  the  Watson  Mill  yielded  at  the  rate  of  $75  per  ton.  . 

The  Lamb  mine  has  been  opened  to  a  depth  of  80  feet  by  a  vertical 
shaft  A  small  quantity  of  the  ore  worked  at  the  Watson  Mill  yielded 
t60  per  ton. 

The  Miami  (copper)  has  a  shaft  near  the  center  of  the  claim,  70  feet 
deep.  The  vein  at  that  depth  has  widened  to  about  4  feet.  The  red 
oxide  and  native  copper  found  near  the  surface  have  been  gradually 
replaced  by  black  oxide  in  depth.  At  the  present  depth  a  considerable 
body  of  water  has  been  encountered,  suiSeient  to  prevent  further  pros- 
pecting without  the  aid  of  machinery.  The  water  appears  to  <M)ntain  sul- 
phate of  copper  iti  solution,  as  iron  left  in  it  is  quickly  coated  with  co[>' 
per,  and  one  week  was  quite  sufficient  time  to  convert  the  hoops  of  the 
hmstingtub  (left  accidentally  in  the  shaft)  wholly  into  metallic  copper. 

The  Bnmside  (copper)  is  situated  near  the  last  named,  and  has  been 
opened  by  an  incline,  80  feet  deep.  The  vein  is  about  3^  feet  thick, 
eoorses  nearly  east  and  west,  and  dips  south.  The  ore  is  mostly  mala- 
chite, with  occasional  specimens  of  blaek  and  red  oxide.  (Black  oxide 
is  a  mixture  of  oxide  of  copper  with  sulphuret.) 

Trcf  district — This  district  is  situated  in  the  White  Pine  range  of 
mountains,  about  eighty  miles  south  of  Hamilton.  It  was  discovered 
and  organized  in  October,  18(>d.  In  the  following  summer  all  the  min- 
ing property  in  the  district  was  purchased  by  a  company  in  Yorkshire, 
England,  which  has  prosecuted  work  on  the  property  continuously  ever 
since,  but  unfortunately  with  only  indifferent  success.  A  tine  20-stamp 
dry-crushing  mill,  with  Stetefeldt  furnace  attached,  was  erecteil  near 
the  mines  during  the  summer  of  1870.  It  has,  however,  been  idle  most 
of  the  time  since  its  erection.  Several  attempts  at  working  the  ore  have 
resulted  unfavorably.  The  quantity  of  silver  in  the  oi^e  was  not  suffi- 
cient to  pay  even  the  expense  of  milling.  The  lodes  are  encased  in  a 
dark,  argillaceous  shale,  aud  conform  to  the  stratitication  both  in  dip 
«nd  strike.  The  two  principal  veins  so  far  exploited  are  the  Troy  and 
the  Gray  Eagle.  These  have  been  fully  explored  to  a  depth  of  300 
fret  from  the  surface,  and  show  well-defined,  strong  veins,  varying  in 
thickness  from  2  to  6  feet.  The  ore  consists  almost  wholly  of  zinc 
Uende.  Hand-8i>ecimens  contain  50  per  cent,  of  zinc,  with  a  small  per- 
centage of  coppep  and  iron  pyrites.  It  is  claimed  that  as  depth  is  at- 
tained, the  percentage  of  silver  has  iucreased,  so  that  there  is  some 
hope  of  the  property  becoming  remunerative  eventually. 

Cherry  Creek  duttrict. — This  district  was  discovered  and  organized  in 
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September,  1872.    It  is  situated  on  the  eastern  slope  of  the  Egan  Moqd- 
taius,  aboQt  fi\'e  miles  north  of  Egan  Caiion.    The  Ibruiatiou  has  been 
upheaved  by  the  iutrnsiou  of  granite  in  Steptoe  Valley,  on  the  east  side 
of  the  rauge.    Overlying  the  granite  are  two  belts  of  quartzite,  with  a 
narrow  intervening  belt  of  micaceous  slate.    The  upper  quartzite  coo- 
tains  the  lowermost  or  exchequer  mineral  belt.    The  ore  in  this  belt  is 
lonnd  in  segregated  masses,  without  any  indication  of  a  ledge  form, 
such  as  a  hanging  or  foot  wall.   West  of  and  overlying  the  upi)er  quartz- 
ire  is  a  belt  of  limestone,  about  2,000  feet  in  thickness.    The  secoud 
mineral  belt  lies  along  the  upper  portion  of  this  limestone  belt,  or  be- 
tween it  and  the  overlying  shale.    West  of  the  last-men ttoned  shale  is 
a  thick  belt  of  Ihnestone.    The  mineral  belts,  so  far  as  traced,  extend 
along  the  range  to  the  north  about  six  or  seven  miles.    The  ore  consists 
of  various  compounds  of  silver,  gold,  copper,  antimony,  and  lead;  and, 
except  near  the  surface,  where  oxidation  has  taken  place,  will  prove  too 
refractory  for  the  ordinary  Washoe  process. 

The  district  i)romise8  well  lor  the  future,  the  ore-deposits  being  large 
and  Ciirlj'  defined. 

Exchequer. — This  mine  is  situated  in  the  quartzite,  and  appears  to  be 
a  segregated  mass,  with  nothing  characteristic  of  a  vein  about  it.  The 
ore  so  far  found  averaged  by  assay  about  $250  per  ton,  about  50  per 
cent,  of  which  was  saved  by  mill-process.  The  mine  was  sold  iu  Sep- 
tember to  A.  II.  Hagadorn  and  others,  who  erected  a  5stamp  mill  to  re- 
duce the  ore.  The  company  is  known  as  the  Rye  Patch  Company.  It 
is  said  that  the  mine  has  yielded  bullion  enough  to  repay  the  first  cost^ 
It  is  now  worked  out,  ami  the  mill  is  reworking  the  tailings.  The  mine 
is  being  energetically  prospected,  and  there  is  a  fair  chance  that  other 
bodies  of  ore  may  be  found. 

Victoria. — This  mine  was  one  of  the  first  located.  It  is  situated  aboot 
four  and  one  half  miles  north  of  Cherry  Creek,  and  is  considered  one  of 
the  best  in  the  district.  Its  strike  is  north  and  south,  dip  west.  The 
vein  matter  is  20  feet  thick,  with  an  ore  strenk  of  about  4  feet,  2  feet  of 
which  is  quite  rich.  The  inclosing  rocks  are  said  t^)  be  i)orpliyry.  The 
developments  consist  of  two  shafts,  one  about  (K)  feet  deep,  the  other 
25  feet,  also  a  tunnel,  run  along  the  hanging-wuU  of  the  lode  for  100 
leet.  Assays  range  from  $50  to  $0,000  per  ton.  The  ore  contains  anti- 
mony, copper,  and  lead,  associated  with  the  silver. 

Geneva. — This  ledge  is  about  15  feet  in  thickness,  and  crops  boldly  the 
whole  length  of  the  claim.  It  lies  between  the  quartzite  and  limestone, 
the  latter  being  the  hanging-wall.  The  lode  is  opened  by  a  shaft  '60  feet 
deep.  The  ore  contains  a  large  percentage  of  gold,  and  assays  range 
from  850  to  $2,000  per  ton  for  selected  specimens.  Selected  ore  from 
most  of  the  mines  in  this  district  will  i)rol)ably  work  from  $100  to  $500 
I)er  ton,  but  the  great  mass  of  the  ore  will  not  exceed  $30  per  ton.  The 
above  lodes  belong  to  the  low  belt.  There  are  a  number  of  others  of 
tair  promise,  but  so  little  developed  that  no  estimate  of  their  value  cau 
be  formed. 

The  Pine-Nut  mine  is  situated  in  the  upper  belt,  about  three  and  a 
half  miles  west  of  the  town  of  Cherry  Creek,  and  near  the  summit  of 
the  range.  The  hanging-wall  is  limestone,  foot  wall  (juartzite.  The 
course  of  the  deposit  is  northeast  and  southwest,  or  diagonally  across 
the  general  course  of  the  mineral  belts.  DevelopiL'ents  consist  of  an 
open  cut  and  shaft  about  30  feet  deep.  The  vein  is  aiot  well  defined, 
either  near  the  surface  or  at  the  bottom  of  the  shaft.  Much  of  the  ore 
is  rich,  assays  ranging  from  $00  to  $5,000  per  ton.  There  are  about 
100  tons  on  the  dump. 
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Tea-Cup  runs  north  and  sonth  and  dips  to  the  west.  The  foot-wall 
le,  the  hang;ing-wall  limestone.  The  developments  consist  of  an 
ed  shaft,  following  the  dip  of  the  lode  for  120  feet  in  depth,  and 
rt  drifts  each  way  on  the  lode  from  the  bottom  of  the  incline.  The 
•(  about  5  feet  thick,  and  contains  a  15  inch  pay-streak.  There  are 
us  of  ore  on  the  dump,  worth  $75  per  ton. 

tic. — This  mine  is  situated  in  Silver  Canon,  three  miles  north  of 
y  Creek.    The  course  of  the  deposit  is  north  apd  sonth,  the  dip 

The  thickness  varies  from  20  to  30  feet;  the  pay  streak  is  about 
wide.  The  developments  consist  of  two  shafts,  one  near  the  cen- 
the  claim,  35  feet  deep,  and  one  at  the  north  end,  60  feet  deep. 
/ 150  tons  of  ore  now  on  the  dumps  are  worth  about  $150  per  ton. 
nee. — This  mine  with  a  number  of  others  not  so  well  developed  is 
ed  between  the  two  last  named.     There  is  about  10  feet  of  vein- 

V  between  walls,  with  a  3foot  pay  streak.  The  developments  con- 
'  one  vertical  shaft,  60  feet  deep,  and  one  incline  25  feet  deep. 
:  70  tons  of  ore  have  been  extracted  from  the  incline  that  will  pay 
$150  per  ton.  The  ore  in  this  mine  differs  from  that  of  any  other 
district.  It  contains,  in  addition  to  the  usual  minerals  of  the  dis- 
?onsiderable  metallic  silver.  Picked  specimens  are  literally  covered 
he  pure  metal. 

'M  Creek  district — Very  little  work  has  been  done  in  this  district 
J  the  past  year.    The  prejudice' prevailing  against  limestone  lorm- 

bas  seriously  retarded  progress  by  preventing  the  introduction 
capital  necessary  for  the  prosecution  of  mining  enterprises.  The 
5ter  of  the  ore  has  also  interfered  with  the  prosperity  of  the  dis- 
the  percentage  of  antimony  and  copper  in  conjunction  with 
ir  having  seriously  hindered  amalgamation. 

McMahon  mine  is  the  only  one  in  the  district  that  has  made  even 

V  of  continmms  work.  A  shaft  has  been  sunk  on  the  lode  to  a 
of  200  feet  from  the  surface,  and  drifts  have  been  run  25  feet 
ray  from  the  bottom.    The  ledge  at  the  bottom  of  the  shaft  is  4  feet 

The  ore  is  of  good  grade,  but  refractory.  A  5  stamp  mill  has 
'.rected  for  the  i)urpose  of  reducing  the  ore;  but,  so  far  as  I  can 
has  not  yet  started. 

Queen  Spring  Hill  the  Nutmeg  has  been  worked  with  very  favor- 
rospects.    A  shaft  has  been  sunk  30  feet  in  good  ore.    The  mine, 

to  legal  trouble,  is  now  lying  idle. 

Enterprise  strikes  north  and  south  and  dips  to  The  west.  The 
i  about  10  feet  thick  and  is  opened  by  three  open  cuts  about  50 
5art,  showing  a  (continuous  vein  for  the  entire  distance.  Some  30 
f  good  ore,  worth  $50  per  ton,  are  on  the  dumps. 

May  Queen  runs  east  and  west  and  dips  to  the  south.  The  devel- 
its  consist  of  a  tunnel,  100  feet  in  length,  striking  the  ledge  150 
om  the  surface,  where  good  milling  ore,  10  feet  thick,  is  exposed. 

Nutmeg  Grater  is  opened  by  a  surface  cut  10  feet  in  de])th.  The 
is  10  feet  thick.  The  ore  assays  from  $G0  to  81,500  per  ton. 
y  Hill. — The  mines  in  this  ])art  of  the  district  have  been  involved 
twsuit  almost  ever  since  their  discovery,  and  have  consequently 
lie.  A  5-stamp  mill,  erected  in  the  vicinity  two  years  ago,  has 
dropped  a  stamp.  "Chloriders"  have  been  at  work  during  the 
lummer,  and  have  shipped  a  few  tons  of  ore  to  Eureka,  which 
cl  about  $1,200  per  ton. 

er  Creek  district  is  situated  six  miles  south  of  Ruby  Uill,  on  the 
D  slope  of  the  same  range.  A  dozen  or  more  mines  have  b(»en. 
1,  and  very  large  bodies  oi*  cerussite  have  been  found.    The  silver 

range  from  $30  to  $100  per  ton. 
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NYE  COUNTY. 

Philadelphia  district. — This  district  has  been  looked  upon  with  a  gre 
deal  of  interest  by  the  mining  operators  of  the  Pacific  coast  during  t 
past  year.  Since  the  three  principal  mining  properties  of  the  distri 
have  been  bought  by  San  Francisco  companies,  vigorous  prospectii 
has  been  continually  going  on,  and  as  in  all  these  mines  extremely  ri< 
ore-bodies  had  formerly  been  found,  it  was  natural  that  a  speculati^ 
mining  community,  such  as  that  of  the  Pacific  coast,  should  be  in  fi 
almost  permanent  fever  of  expectation.  In  the  fall  of  1873  these  e: 
])ectations  seemed  to  have  been  fulfilled  all  at  once,  so  far,  at  least,  i 
the  Belmont  mine  is  concerned.  Kumors  of  a  very  rich  strike  reache 
San  Francisco,  and  the  stock  of  the  Belmont  company  rose  at  cue 
from  the  vicinity  of  $5  to  $32  per  share.  But  the  next  few  weeks  wer 
sufficient  to  show  that  the  first  report  had  been  much  exaggerated,  am 
the  stock  dropped  more  precipitately  than  it  had  risen.  A  correspond 
ent  describes  the  position  of  the  alleged  strike  substantially  as  follows 
The  main  incline  of  the  mine  is  240  feet  deep,  down  to  the  water-level 
a  drift  is  here  run  along  the  ledge  northward,  for  a  distance  of  517  feet 
where  a  winze  is  sunk  on  the  ledge  for  80  feet.  As  it  was  known  tha 
in  the  spring  of  last  year  a  rich  body  of  ore  270  feet  long  and  7  fee 
wide  had  been  found  in  the  same  level,  550  feet  north  of  the  mail 
incline,  it  was  universally  expected  that  the  new  strike  in  the  winx 
would  prove  to  be  the  continuation  in  depth  of  this  chimney,  and  tlial 
therefore,  a  large  amount  of  ore  was  again  available  for.  extractioi 
The  winze  spoken  ot  follows  the  dip  of  the  ledge,  which  is  about  70 
east,  for  about  45  feet,  when  it  changes  suddenly  to  almost  vertical.  ^ 
<;ro8s-cut  in  the  bottom  of  the  winze  revealed  a  thickness  of  7  feet< 
high-grade  ore.  From  the  cross-cut  drifts  were  run  north  and  south  f( 
a  distance  of  175  feet,  which  contained  good  ore  tor  the  entire  distanc 
This  ore  was,  at  the  time  of  the  strike,  thought  to  mill  at  least  §300  p 
ton;  but  the  average  contents  were  afterward  found  much^lower.  Fro 
the  floor  of  this  lower  level  another  winze,  24  feet  deep,  was  sunk,  ai 
here;  too,  the  ore  was  found.  There  was  also  a  main  level  driven  1* 
loot  below  the  water-level,  from  the  incline  northward  toward  the  oi 
body.  This  level  was  intended  to  be  the  working  level,  aft<?r  it  shou 
hiwe  reached  the  ore.  Before  the  completion  of  this  level  i)ractical 
no  ore  could  be  extracted  from  the  new  body,  since  there  was  no  aece 
to. the  main  incline  except  by  raising  the  ore  first  u])  the  winze  and  th 
transporting  it  south  along  the  water-level  for  over  500  feet.  As  t 
ore  would  thus  have  to  be  rehandled  several  times,  mining  would, 
this  way,  have  become  too  expensive.  The  new  strike  is  located 
what  is  known  as  the  Moore  and  Martin  ground.  At  the  end  of  t 
year  the  lowest  level  was  125  feet  long,  and  had  reached  ore.  Short 
alter  20  tons  of  assorted  ore,  which  worked,  by  mill  process,  $125 
8150  per  ton,  were  raised  daily.  The  drift  was  meanwhile  being  driv 
on  with  the  intention  of  reaching  the  large  ore-body  struck  in  the  wIe 
spoken  of. 

The  company  intends  to  shortly  commence  the  sinking  of  a  verti< 
shaft  east  of  the  present  works,  which  will  strike  the  ledge  at  a  dei: 
of  nearly  400  feet,  and  from  which  the  mine  can,  in  the  future,  be  pr 
IM'Cted  and  worked  at  a  considerably  smaller  exjiense  than  at  prese 
At  the  end  of  the  year  there  were  forty  men  working  in  the  mine. 

At  the  nighbridge  mine  there  were,  at  the  same  time,  ten   men 
work,  who,  at  a  depth  of  280  feet,  were  running  a  drift  to  strike  t 
ledge.    This  drift  was,  at  that  time,  within  90  feet  of  the  vein. 
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Dorado  Sonth  has  also  been  doing  principally  prospecting 
it  the  end  of  December  12  tons  of  ore  were  raised  daily,  which, 

for  milling,  yielded  between  $200  and  $300  per  ton.  A  drift 
g  rnn  south  at  the  490foot  level,  and  from  the  400-foot  level  a 
18  being  snuk  to  connect  with  the  level  below.  This  winze  was 
rade  ore.  Some  stoping  was  being  done  in  the  490-fo«t  level 
9t  ledge  of  rich  sulphuretted  ore.  From  the  floor  of  the  490- 
il  another  winze  was  being  sunk  to  make  connection  with  the 
leveL    In  the  latter  level  the  ledge  is  5  feet  thick  in  the  north 

2  feet  in  the  southern  one.  Both  are  in  good  ore.  In  the 
js  of  the  mine  there  were  stored  at  the  end  of  the  year  about 
s  of  rich  ore  awaiting  the  starting  of  the  company's  mill, 
onitor  Belmont's  new  vertical  shaft  is  down  abont  230  feet, 
ft  is  9  by  5  feet  in  the  clear,  divided  into  two  compartments, 
^ered  with  3inch  plank.  There  is  a  safety  cage  in  nse,  and  the 
hoisted  by  means  of  70-gallon  tubs.  Friction-gear  is  used  for 
At  a  depth  of  200  feet  a  drift  is  being  run  from  the  shaft,  and 
ed  to  cut  the  vein  at  a  distance  of  184  feet.  About  80  feet  are 
pleted.    This  drift  will  intersect  the  vein  300  feet  below  the  old 

No.  2  tunnel.  In  all  the  intervening  ground  no  stoping  has 
n  done ;  and,  as  it  is  known  that  the  ledge  above  No.  2  tunnel 

feet  in  length  contained  the  longest  and  richest  ore-body  ever 

Belmont,  great  exi)ectations  are  entertained  for  the  ftiture,  ea- 
as  the  winzes  so  far  sunk  below  No.  2  tunnel  are  in  good  ore. 
5  El  Dorado  North,  which  lies  between  the  El  Dorado  South 
Monitor,  a  shaft  has  been  sunk  to  a  depth  of  30  feet  It  is  ex- 
hat  this  shaft  will  cut  the  vein  at  a  depth  of  146  feet.  La:i^;e 
works  are  to  be  erected  immediately.  Prospecting  work  is  also 
ne  on  the  North  Belmont,  the  Quintaro,  and  several  others., 
[onitor  Belmont  Mill  is  the  joint  property  of  the  Monitor  Bel- 
li the  Belmont  Companies.  It  contains  a  Stetefeldt  roasting- 
ten  stamps  of  1,000  and  ten  of  750  pounds  each,  seven  Steven- 
1,  and  six  settlers.  The  motive-power  is  furnished  by  two  forty 
wer  engines,  which  are  supplied  with  steam  by  two54-inch  boilers. 

was  running  a  great  part  of  the  year  on  ore  from  the  Belmont 
ys  mines. 

I  Dorado  Mill  contains  also  twenty  stamps  and  a  Stetefeldt  fur- 
ix  Stevenson  pans  and  three  very  large  settlers  are  attached, 
lombiuation  Company's  40stamp  mill  has  been  idle  for  a  long 

•oduct  of  Philadelphia  district  for  1873  was  as  follows : 

elmont  Mining  Company : 

$13,995  19 

32,272  83 

16,464  94 

8,449  94 

►er 9,468  00 

3r 14,014  09 

21,  656  11 

9,177  73 

3r 16,852  31 

. $142, 251  14 

onitor  Belmont  Company : 

56,979  00. 

y 22,065  00 


232    MINES  AXTD  MINIKG  WEST  OF  THE  BOCKT  MOUNTAIlSrS. 

March : $43,865  00 

April - 10,576  00 

May 2,683  00 

Jone 12,688  00 

Jaly 6,203  00 

Aogoat 26,697  00 

September 16,664  00 

October 10,047  00 

November.... 1,007  00 

December,  (no  retams.) 

1210, 163  00 

Net  bollion-prodact  of  EI  Dorado  Sonth  Consolidated  Min- 
ing Company  for  1873* 260,108  72 

Total,.... 612, 522  88 

Morejf  distriei. — ^The  Morey  Mining  Company  has  continued  the  ex- 
traction of  ore  from  its  mines  daring  the  year^  mo8t  of  wliich  has  be^Mi 
stored,  awaiting  the  completion  of  the  mill  which  was  commenced  some 
time  ago.  This  mill  has  ten  stamps  and  is  now  ready  to  do  work. 
About  twenty  men  were  employed  in  the  mines  at  the  end  of  the  year. 

Twin  Biver  distrieL — ^The  Twin  Siver  Mining  Company  has  done 
prospecting  work,  mostly  in  the  Mnrphy  mine.  Some  good  ore  hai 
been  foand  and  extracted,  which  has  been  piled  on  the  damps  to  await 
the  starting  of  the  mill  in  the  spring. 

Jn  Tray  district^  the  principal  mines  of  which  are  owned  by  an  English 
company,  no  newdevelo|>ments  of  any  consequence  have  been  made,  and 
the  fine  20-8tamp  mill  with  Stetefeldt  faruace  has  been  idle. 

In  Tybo  districtj  twelve  miles  sonth  of  Hot  Creek,  ou  the  same  range, 
occur  both  milling  and  smelting  ores,  which  it  is  thought  contain  at 
least  $60  per  ton  without  sorting.  No  bullion  has  been  produced  in  the 
district  as  yet,  but  it  is  expected  that  active  work  will  be  commenced 
in  thQ  spring  by  Mr.  J.  B.  McGee,  formerly  superintendent  of  the  Rich- 
mond Consolidated  Company  at  Eureka.  This  gentleman  has  bonded 
the  following  mines :  From  Gaily  &  Gillett,  1,200  feet  of  the  Two  G, 
400  feet  of  the  Hunkidori,  and  600  feet  of  the  Lafayette;  from  the  other 
owners,  the  remaining  700  feet  of  the  Iluukidori ;  and  from  Page  &  Co., 
640  feet  in  the  Casket. 

The  total  product  of  the  mines  of  Nye  County  during  1873  is  reported 
as  11,881^  tons  of  ore,  yielding  in  gross  $748,557.89. 

ESMERALDA  COUNTY. 

There  is  nothing  of  importance  to  report  from  this  county.  Explora- 
tions have  been  continued,  particularly  in  G^ld  Mouutniu  district,  where, 
among  others,  the  Manhattan  Company.,  of  JEteese  liiver  district,  has 
spent  some  $10,000  (according  to  the  official  accounts  of  the  company,) 

*  The  statement  sent  to  me,  in  regard  to  the  yield  of  the  mines  of  this  company,  says : 

Produced  from  May  20, 1871,  to  December  31,  1873 $303,968  73 

According'  to  my  preyious  report  the  product  of  the  only  mine  of  the  com- 
pany then  producing  was  in  the  first  quarter  of  1872,  (during  which  time 
almost  the  only  shipments  in  that  year  were  made) 43,860  00 

I  have  included  possible  smaU  shipments  in  the  latter  part  of  1872  in  this 
year's  product,  glying  it  as 260,108  7? 
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pehat  result  I  am  nnable  to  say.  The  absence  of  auy  positive 
be  taken  as  an  indication  that  the  developments  made  had 
far  inconclasive. 

LINCOLN  COUNTY. 

^ihranagat  and  other  outlying  districts  there  is  nothing  to  re- 
e  mining  industry  of  this  county  centers  at  Pioche. 
trict, — The  production  of  this  district  has  very  materially  de- 
iuring  the  year.  This  is  owing  principally  to  a  falling  off  in 
of  the  ores  of  the  two  largest  companies,  but  also,  in  part,  to 
sive  litigation  going  on  in  the  summer  between  the  Raymond 
and  the  Hermes,  and  the  Raymond  and  Ely  and  Keutuck, 
jich  time  the  best  ore-ground  of  the  Raymond  and  Ely  was 
».  The  facts  in  regard  to  the  former  litigation  are  presented 
I  in  this  report.  Ely  district  produced  in  1872,  $5,321,007^  in 
whole  product  has  been  only  $3,735,596.78.  Of  this  amount 
1.4Z  was  fine  bullion,  shipped  by  Wells,  Fargo  «&  Co.,  and 
Jl  was  the  Meadow  Valley  Company's  base  bullion,  which 
►ed  to  San  Francisco  by  slow  freight.  The  product  of  the  dis- 
vided  among  the  different  companies  as  follows: 

and  Ely,  H.  H.  Day,  superintendent $2, 365, 352  28 

i^alley,  D.  M.  Tyrrell,  general  superintendent. .  738,  i}45  00 

.  R.  Butler,  superintendent  pro  tern .* 72, 691  44 

;on  and  Creole,  Martin  Tarpey,  superintendent,  66, 320  30 

Flag,  John  R.  James,  superintendent 84, 937  26 

Dunnel,  D.  E.  Mitchell,  superintendent 48, 560  50 

v.  Green  well,  superintendent 28, 177  46 

the  Hill,  J.  W.  Wright,  superintendent 36,  814  49 

John  Blair,  superintendent,  (about) 3,  000  00 

John  Blair,  superintendent,  (about) 4,  000  00 

of  ore  extracted  on  shares  troui  Meadow  Val- 

e 28,133,27 

xtracted  from  custom  ore  by  Meadow  Valley 

Company's  mill,  not  included  in  above  amount,  9, 337  66 
)t"  bullion  produced  from  ore  from  the  Newark, 

PhoBuix,   Hermes,   Silver    Peak,   Huhn   and 
Vermillion,  Caroline,   an<4   Charter  Oak,   and 

ilings  worked  by  the  Magnet  Mill  249, 627  12 

3,  735, 596  78 

ing  to  the  report  of  the  Meadow  Valley  Company,  published 

.6,  1873,  the  mine  produced  during  the  fiscal  year  9,318  tons 

jounds  of  ore.    The  No.  3  shaft  had  then  attained  a  depth  of 

No.  5  was  780  feet,  and  No.  7  was  1,022  feet  deep.    At  the 

e  year  1873  the  last-named  shaft  had  reached  the  depth  of 

)  feet.     A  very  beautitul  deposit  of  ore  containing  irom  4,000 

ons  was  found  in   the  mine  during  the  summer.    This  mass 

almost  entirely  of  crystals  of  carbonate  of  lead,  which  assayed 

K)  per  ton  in  silver.     About  75  per  cent,  of  the  contents  could 

ited  from  this  ore  by  the  Washoe  process,  the  bullion  being 

At  the  end  of  the  year  the  greater  proportion  of  the  ore 

8  still  carbonate  of  lead.     Some  small  deposits  of  pure  galena 

found,  but  not  enough  to  rnise  any  apprehensions  of  increased 

s  in  milling.    Prospecting  is  still  going  on  energeticidly,  and 
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236  HIKES  AND  MTNING  WEST  OF  THE  ROCKY  MOUNTAINS. 

I 

The  total  bnllion-prodact  of  the  Meadow  Valley  Company  from  1809 
to  the  Sist  of  Jaly,  1873,  has  been  $4,233,29($.58.  The  total  net  profitft 
daring  the  same  time  were  91^772,651.19,  the  total  assessments  $210,- 
000,  and  the  total  dividends  $1,260,000. 

Daring  the  calendar  year  1873,  the  Meadow  Valley  Company  prodaeed 

Pine  bullion $470,609  69 

Base  bullion 268,a35-3X 

Total 738,645  GO 

Besides  the  above  amount  the  Meadow  Valley  Mining  Company-'* 
Mill  produced  $38,821.97  from  customs  ores. 

From  the  very  full  report's  of  the  president  superintendent,  and 
retary  of  the  Raymond  and  Ely  Company  for  the  year  ending  Decern! 
31, 1873, 1  insert  the  following : 


A  short'  time  after  the  last  annnal  nieetiDg  of  the  stockholders  of  the  Bay  mond  and '. 
Mining  Company,  a  diminntion  beoame  apparent  in  the  quality  and  qoantity  of  -^-A 
ore,  and,  of  consequence,  in  the  prodnotion  of  bnllion.    This  condition  of  aflnirs  Mass 
extended  throughout  the  year,    we  haye  been,  for  some  time  past,  and  are  still  ^m- 
gaged  in  developing  and  exploring  our  mines,  with  every  rea80Da]>ie  hope  of  soon  «3tt. 
coveringnew  deposits,  correspondmg  in  character  with  the  rich  ores  ezti;acted  in  forKJDcr 
years.    During  the  year  187d,  dividends  were  paid  with  gnat  re^larity.    Anxi<»ai 
not  to  departflf  possible,  from  long  custom,  the  trustees  paid  a  dividend  in  JaDam];^ 
last,  relying  for  much  of  the  amount  on  the  production  of  bullion  during  that  moDf4 
To  this  extent,  they  anticipated  the  f  roiits  of  the  mine.    Had  it  not  been  for  unutsiu/ 
circumstances,  against  which  no  human  foresight  could  provide,  they  would  not  hav9 
been  disappointra.    The  epizootic  unfitted  all  the  horses  and  mnies  in  Eastern  Nevada 
for  work,  and  oxen  had  to  be  substituted  in  their  place.    The  roads  became  almost  ish 
passable,  thereby  larsely  increasing  the  cost  of  transportating  ores  from  the  mine  ts 
the  mills.    In  fact,  tnis  increase  amounted  to  nearly  60  per  cent.    Even  with  this 
greatly-increased  price  paid  for  hauling  by  slow  teams,  it  was  found  impossible  to  keep 
the  batteries  of  more  than  one  of  our  mills  running  regularly,  thus  losing  for  weeks 
the  production  of  one-balf  of  our  milling  capacity.    The  company  has  taken  the  pre- 
cautions against  the  recurrence  of  Huch  embarrassments  by  making  large  advances  for 
freight  to  tbo  Nevada  Central  Railroad,  extending  some  fifteen  miles  from  the  mine  to 
the  mills.    Had  the  production  of  ores  from  the  uiiuen  continued  as  large  as  the  devel- 
opments apparently  warranted^  one  year,  the  return  in  the  shape  uf  freights  earned  by 
the  railroad  would  have  been  greatly  augmented.    The  railroad  is  bound  to  transport 
our  ores  for  one-half  tbo  amount  charged  by  teams.    When  the  mine  becomets  more 
productive,  the  benefits  arising  from  tbo  transportation   by  tbo  railroad  will  be  more 
tally  realized,  besides  relieving  the  company  from  loss  and  embarrassment  growing  out 
of  the  stoppage  of  their  mills,  in  consequence  of  the  bad  condition  of  the  roads. 

The  receipts  of  bullion  during  tbo  past  year  have  decreased  considerably,  when  com- 
pared with  the  proiluct  of  previous  >ear8,  while  our  expenditures  have  been  unavoida- 
bly increased.  A  material  portion  of  this  increased  expense  has  been  incurred  in  the 
effort  to  protect  the  company's  property  from  parties  who  were  struggling  to  dispossess 
the  company  of  a  large  part  of  their  valuable  minin^c-ground.  During  the  past  year 
the  company  has  expended  a  large  amount  in  defending  its  title,  thereby  diverting  the 
revenues  of  the  mine  from  the  stockholders.  Besides  the  anxiety  as  to  the  result  of 
this  coutinuous  litigation,  it  has  necessarily  greatly  embarrassed  the  management  of 
the  company's  affairs.  When  the  suit  first  assumed  a  formidable  aspect,  a  proposition 
to  compromise  was  made  by  the  opponents  of  the  compauy,  but  it  was  rejected  as  exor- 
bitant. The  case  went  to  trial,  and  the  verdictof  tbo  jury  was  adverse.  Snbseoueutly 
a  settlement  was  effected  upon  far  more  reasonable  terms,  amounting  to  little  more 
than  one-half  of  the  sum  at  first  demanded.  Involved  in  this  suit  was  the  title  to  1,200 
feet  of  the  Magnet  Mining  Company's  property',  adjoining  us  on  the  west.  That  com- 
pany has  agreed  to  pay  one-third  of  the  amount  expended  by  the  Raymond  and  Ely  in 
eficcting  a  settlement.  To  secure  this,  that  company  has  conveyed  its  Ij^^^CK)  feet  of 
mining-ground  to  the  Raymond  and  Ely  Mining  Company.  In  a  recent  trial  before 
the  court,  the  title  of  the  latter  company  to  it-s  mining  property  was  fullv  sustained 
and  clearly  vindicated.  From  this  time  forward  there  is  ever>'  reason  to  believe  that 
no  serious  question  can  arise  affecting  the  title. 

Heavy  and  complete  hoisting- works  have  been  erected  at  the  shaft,  with  ample  power 
to  explore  the  mine  t-o  a  depth  of  2,500  feet.  Mining  operations  during  the  year  have 
been  confined  to  the  Panaca  mine.    Nothing  has  been  done  ou  the  Burke  mine  and  the 
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K>1e  niDe,  beloDgiDg  to  the  company.    No  change  in  these  mines  has  occurred  since 

>  folJowing  in  the  last  annnal  report  of  the  sapeiintendeut : 

'  In  the  Burke  mine  we  have  sunk  the  main  shaft  to  a  depth  of  600  feet  on  the  in- 

ne.    Large  quantities  of  ore  of  second  quality  are  known  to  exist  in  this  nyne. 

'  In  the  Creole  mine  we  have  sunk  the  main  shaft  to  a  depth  of  641  feet  and  have 

1  several  drifts.    But  little  stoping  has  heen  done  in  this  mine, although  large  quau- 

iee  of  ore  of  a  very  fair  quality  have  been  developed.'' 

oount  of  ore  extracted 18,82.5^^48  tons- 

Qonnt  ore  sent  to  mills » 1^,024^^  tons. 

Qonntore  re<luced  at  company's  mills 24,546A|c|  tons. 

uonnt  ore  reduced  atcustom  mills 3,052i8o§  tons. 

rerage  assay  value  of  ore  worked  at  the  company's  mills,  per  ton..  ^  S^ 

rerage  percentage  obtained , 82i 

rerage  assay  value  of  ore  worked  at  custom  mills,  per  ton $57  68 

rerage  percentage  obtained 76]^ 

lUion  produced  from  ore (1,959,023  53 

moont  tailings  work 9,901^38  tons. 

verage  assay  value  per  ton $76  44 

neentage  obtained 53t^ 

mount  of  bullion  produced  fft>m  tailings $406,328  75 

Dtal  amount  of  bullion  from  all  sources $2,3(>5,352  28 

Cost  of  mining  per  ton : 

stracting $13  67 

respecting  and  dead  work •. 12  19 

oprovements  and  repairs 4  94 

indriee 1 1  04 

$31  83 

Miof  redoction  per  ton  company's  mill 10  84 

Mt  of  transportation  per  ton  by  mule-team 6  69 

»t  of  transportation  per  ton  by  railroad 3  09 

ncnnt  of  ore  at  mills 180  tons. 

Doont  of  tailings  at  mills 48,193  tons. 

[hiring  the  year,  first-class  hoisting-works  have  been  erected  at  the  mine,  consisting 
a  steam-engine,  (size)  18  by  27  inch  cylinder,  with  the  necessary  gearing  attached ; 
oaets  of  boilers — one  set  (old)  48  inches  diameter,  14  feet  long,  one  set  (new)  54  inches 
imet-er,  16  feet  long — which  has  capacity  to  develop  and  work  the  mine  to  a  depth  of 
iOO  feet,  unless  water  in  considerable  qnantitie8  is  met  with,  in  which  case  additional 
ichinery  will  be  required.  The  new  buildings  erected  at  the  mine  are  the  main  en- 
se-house,  boiler-house,  blacksmith- shop  and  coal-house,  together  with  improvements 
the  carpenter-shop  and  ore-liouse.  The  Lightner  shaft  has  attained  a  depth  of  1,070 
)t.  To  the  depth  of  900  feet  it  consists  of  but  two  connpartments;  at  that  i>oiut,  a 
trd  compartment  was  added.  The  rock  in  tbe  bottom  of  the  shaft  presents  the  same 
Deral  characteristics  of  all  the  material  through  which  the  shaft  has  passed  from  the 
thee  down,  still  being  in  a  quartzito  formation.  The  ninth  level  (tioO  feet)  is  the 
irest  level  on  which  the  vein  has  been  cut.  The  prospect  in  a  winze  being  sunk  from 
is  level  is  very  encouraging. 

Tbe  30-stamp  mill  has  been  changed  from  dry  to  wet  crushing  ;  two  pans  have  been 
ded  to  the  amalgamating  departiueut.  The  engine  has  been  taken  up  and  reset  in  a 
i^sabstantial  manner.  At  the  20-8tamp  mill  two  new  54-inch  boilers  have  been  put  up, 
lich  afford  ample  steam  for  amalgamation  and  to  run  the  entire  machinery  of  the  mill, 
itomatic  battery-feeders  have  bct^n  placed  at  each  and  every  battery  at  both  mills, 
th  mills  are  in  as  high  a  state  of  efficiency  as  can  be  desired.  The  water-pipes  leading 
im  the  spring  to  the  mills  (a  distance  of  one  and  a  quarter  miles)  have  been  placed 
der  ground,  by  which  a  regular  supply  of  water  is  furnished  the  mills.  The  Nevada 
otral  Railroad  has  been  of  great  benefit  to  the  comi)any  in  afi*ording  cheap  and  sure 
losportation  of  ore  at  all  seasons;  a  saving  thus  far  of  about  thirty-five  thousand 
Hars  as  compared  with  team  rates  has  been  made. 

rhe  first  series  of  ore  deposits  seems  to  be  about  exhausted,  and  the  works  of  explor- 
00  as  yet  have  failed  to  develop  other  valuable  bodies  of  ore.  But  it  is  highly  prob- 
le  that  this  great  Panaca  fissure,  which  has  produced  its  millions  of  treasure,  and 
tde  for  the  Raymond  and  Ely  a  world-wide  reputation,  will,  at  some  depth,  yield 
ler  dei>o8it6. 
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840  .kdhu  4KD  uxsaa  west  of  the  rockt  mountains. 

In  regBrd  to  the  saving  effected  by  ths  use  of  the  railroad  now  ia 
operatiou  between  Piotdie  aud  Balliunvillu,  tlie  6Ui)eriut€iideDtof  Ifaf 
Saymond  and  Ely  leports: 

Alphkus  Bull,  Esq.  : 

Tbeie  was  hauled  last  spriu^,  fmtn  J»naary  1  to  July  31, 

by  teams,  17,723J)(y>ft  tons,  at  $6.09 $118, 738  SI 

By  railroad,  Jane  li  to  Beoewber  31,  a,7Sii^i% 

tOii8,ftt*2.76 i:8,fi58  47 

3,516  tons,  at  94 lo.  004  00 

28,  723  fl 

Beine  an  average  of  (3.09  per  tun. 

The  difllBrenoe  between  thi«  avera^^  aud  tliat  of  the  ore  hauled  b; 
teams  amoants,  on  thu  ore  hiinled  by  tbe  railroad,  to  $33,433^,  actaal 
Mvioff  to  OS  during  last  six  utoitths. 

'  Had  Ae  ore  been  banted  by  the  railroad  duriog  the  first  eix  montlii^ 
we  woald  have  made  a  saving,  at  the  rate  of  $2.75  jter  too,  of  $69,S30.4i; 
at  the  rate  of  $3.09  per  tea,  $63,804.45;  at  the  rate  of  $i  per  too, 
$17,676.18.  on  the  (ne  baoled  by  the  teams. 

The  acooant  of  the  railroad  ou  our  booka  stands  as  follows: 

Ore haoled,  6,7S4iKi  at  •2-75 $18,668* 

2fil6,M$4. 10,U64(| 


28,72»l 
Paid  December,  account  November 6,0000 

Amount  dne  January  S,  1874 21,722  ^ 

Paid  January  10^  account  December 4,  C ' ' 


Amount  due  at  this  diite 17, 658  it 

Financial  statement  of  tke  Bai/mond  anil  Ely  Company  for  the  year  endii^ 
July  15,  mii.  ^ 

BECKIPTS. 

Cosh  OD  band,  as  per  last  annual  8tati?meut  S143, 578  5S 

Prom  bullion  yield  of  tbe  mines 8ii,358,a06  87 

Less  reclamations  for  variations  in  assay . .  19, 542  47 

2, 330, 364  4* 

From  milling  labor : 

Weighing  ores  for  other  mines 868  8$' 

From  mining  supplies : 

Sales  of  supplies  at  Pioche 336  0$ 

From  milling  supplies: 

Sales  of  supplies  at  Bullionville 1, 623  09 

From  mining  labor: 
Unclaimed  drafts  drawn  for  accounts  of  various  pay-rolls 

during  a  period  of  15  months,  canceled 1, 079  60 

From  insurance : 
Premiums  returned  by  uuderwriters,  on  insurance  of  thirty- 
stamp  mill,  on  its  being  changed  from  dry  to  wet  crush- 
ing  ". 585  80 
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From  water- works : 
Water  sold  to  other  mines $1, 008  60 

From  mill  improvements: 
For  one  steam-boiler  sold  to  the  Newark  S.  M.  Company.        1,254  46 
Sales  of  ore  at  the  mine 527  25 

From  mill  repairs : 
Poroue  steam-drnm  sold  to  the  Newark  S.  M.  Company..  175  00 

Snperintendent's  drafts : 
Advised  but  not  yet  presented 13, 225  25 

Western  Union  Telegraph  Company : 

Advances  returned  by  service 836  CO 

Overdrafts  on  the  Bank  of  California 80, 277  84 


2,  598,  746  09 
DISBUESEMENTS. 

For  j)orchase  of  property  and  claims 8288, 173  55 

For  Hermes  Mining  Con)pany 3, 064  80 

For  Pioche  Phoenix  Mining  Company 3, 180  00 

For  Meadow  Valley  Extension  Mining  Com- 
pany  \ 1,067  55 

$296, 085  90 

For  law  expenses 289, 849  07 

For  mining: 

Wages  paid  to  miners 383,529  16 

8n|iplie«  for  the  mines 128,794  96 

Freight  on  supplies 1,  778  41 

Contingent  mine  expenses 10, 8.36  26 

Mine  repairs 960  97 

Salaries  of  superintendents  and  clerks 13,  724  96 

539,  044  72 


62,174  66 


Ror  improvements  at  the  mine 55,  87()  14 

Freight  on  improvements 6,  298  5:^ 

For  milling: 

Wages  paid  to  employes 131,  091  90 

.  Supplies  Jur  the  mills'. 194,  784  03 

Freight  on  supplies 24,  liod  03 

Contingent  mill  expenses 5, 316  70 

Salaries  of  the  superintendent  and  clerks  of 

the  mills 12,  000  00 

Paid  to  custom  mills    5S,  006  39 

Mill  repairs 2,  704  55 

428,259  60 

For  improvements  at  the  mills 2, 180  49 

For  ore-hauliug  from  the  mines  to  the  mills 125, 104  76 

For  taxes : 

Od  real  estate  and  personal  property 7, 434  89 

On  bullion  yield  of  the  mines ' 51, 357  83 

5S,  792  72 

16  M 
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tJfcarity  (ilislmrsed  by  the  superintcadent) »  $55 

liftgnet  Miniug  Company 140,43 

fttr  advances  lo  NtvuUa  Cfutral  Kailtoad X39,  M 

nu'ilisconnt  on  bullion 78, 8(i 

Siff  dividemU a»0,WI 

9m!  iutvrest  and  discount 13, 18 

■  Rir  olHco  salaries a,M 

^V  insurance  on  ttie  mills 2,63 

Iter  (THsteea' fees  ■. .  1,33 

ttK  (leiieral  expenses ....  2,13 

Sttr  olli('«  expenses '2, 800  15 

lAes  reuta  received  from  sub-tenants, 130  00 

— — ,  2, 17 

H.  H.  Day,  superintendent 

SiipuriiJteiident's    dralLs — ontstnniliiig  last  anuual  state- 

luvut,  and  paid  during  the  year  1873 18,00 

^^     Total  disbursements 2,698,74 


Mimmi  ■  '  .'■  "       ■ 

Inprovnneate— oifl«ea,  boasee,  boistiog-woriUL  A^ #83, 70 

Sophies : ;..... ^., 31,30 

HOli: 

TOlHffUMlii  mm 136,00 

XwMtyHltaiDp  mill ..: , 70,00 

Wate^ditfih,  pipe,  and  priTilege 10, 00 

Offices,  shopa,  animals,  tools,  &c 11, 8d< 

Snpplies 80,0? 

Ores  and  tailinss 470, 3ft 

Advances  to  railroad  and  miniug  companies 3SG,  30< 

Total  assets 1, 2oa,  US 

LIABILITIES.    - 

Drafts,  freight,  and  bank  accounts $125, 221 


CHAPTER   III. 

IDAHO. 

For  One  larger  part  of  the  notee  on  Idaho  I  am  indebted  to  Mr.  A.  '\ 
ters,  the  accomplished  superiDtenden  t  of  the  CJuited  States  asiuiy-offit 
Boise  City.  As  predicted  in  my  last  report,  the  bullion  produclio 
the  Territory  shows  tbia  year  a  considerable  decrease  if  compared  * 
that  of  last  year,  though  the  very  gradual  melting  of  ttie  siinw  furnit 
the  placerdiggings  with  a  steady  supply  of  water  and  made  the  sei 
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a  favorable  one.  The  complete  exhanstion  of  tbe  placers  is  only  a  qne.^- 
tioD  of.time.    For  every  well-paying:  claim  worketVby  white  men,  we 
find  at  pre^nt  probably  not  less  th<in  five  or  six  which  return  profits 
only  to  Chinamen,  and  a  few  cauips  are  almost  exclusively  workcil  and 
owned  by  them.    Of  the  whole  production  of  the  Territory,  which  Mr. 
Balentine,  general  a^nt  of  Wells,  Fargo  &  Co.,  puts  at  i?2,r>(H>,iitH^, 
more  than  two-fifths  must  be  credited  to  the  quartz  mines  of  Owyhee, 
AUnras,  and  Boise  Counties ;  and  the  future  weUai-e  of  the  country,  so 
far  as  the  production  of  the  precious  metals  is  concerned,  dei^ends  solely 
on  the  mineral  bearing  veins,  which  are  found  in  large  numbers  and  of 
good  quality  in  every  county.    The  lack  of  facilities  for  cheap  trans- 
liortation,  mentionetl  in  the  last  report,  still  continues,  with  no  pn>s|>ect 
of'an  immediate  change  for  tbe  better.     The  Portland,   Dalles  aud 
Bait  Lake  Bailroad,  which  secure<l  the  right  of  way  and  use  of  stone 
and  timber  on  the  public  lauds  during  the  hist  session  of  Congress,  has 
Bot  done  anything,  aud  probably  will  not  do  anything.    So  far  the  com- 
pany has  not  succeeileil  in  disposing  of  its  bonds;  tbe  Idaho  legislature 
basalso  failed  to  hold  out  substantial  inducements;  and  thus  tbe  great 
obstacle  in  the  way  of  profitable  quartz  mining  still  exists,  ir  vol ving 
'  iiigh  prices  of  labor,  materials,  aud  provisioiis.    As  a  natural  conso- 
QQence.  only  the  very  l>est  mines  are  worked,  aud  not  ewn  all  of  these 
viUi  decided  financial  success. 

OWrnEE  COUNTY. 

For  the  report  of  progress  and  product  from  the  Owyhee  district  I 
•m  indebted,  as  in  former  years,  to  Mr.  J.  M.  Adams,  of  Silver  City. 
Tbe  history  of  the  district  shows  a  very  dull  time  through  the  months 
of  January,  February,  Marcrh,  April,  an<l  ^lay;  but  the  remaining  part 
of  the  year  has  been  full  of  activity  and  prosperity.  Tlie  ix»asuii  for 
this  was  that  many  of  the  mines  only  found  good  bodies  of  oiv  about 
January  1,  1873,  and  several  nionlhs  of  opening  and  dead-work  wtTc 
iiwessary  before  the  deposits  of  ore  were  exi)osed  so  as  to  be  taken  out 
MDomically.  The  remainder  of  the  year,  however,  has  been  very 
prosperous. 

At  this  time  (January  31, 1873,)  tbe  Golden  Chariot  shaft  is  down  720 
feet;  the  Minnesota  shaft  611  feet;  and  the  sixth  level  of  the  Cliariot 
and  the  seventh  level  of  the  Minnesota  are  connected,  the  two  mines 
liaviug  been  proved  one.  The  Ida  Elmoiv  shaft  is  down  000  feet,  and 
is  within  35  feet  of  the  future  eleventh  level,  while  the  tenth  level  is 
iHfing  driven  north.  The  War  Eagle  shaft  is  053  feet  in  dei)th;  the 
sixth-level  drilt,  both  north  and  south,  is  in  splendid  ore,  and  they  arc 
siuking  for  the  seventh  level.  The  shaft  of  the  Emjiire  is  down  400  feet, 
^ntbin  70  feet  of  the  future  filth  level,  aud  work  in  all  i)arts  of  the 
^ine  is  being  vigorously  prosecuted.  The  Mahogany  sliatt  is  732  feet 
<leep,  and  is  within  30  feet  of  the  ninth  level. 

Many  of  the  mines  are  being  opened  up,  with  the  view  of  large 
'Psalts  next  summer  and  fall.  There  is  a  rich  deposit  of  ore  in  each  of 
the  following  mines:  Golden  Chariot,  South  Chariot,  War  Eagle,  aud 
Empire;  and  large  bullion  yields  may  bo  looked  for  next  summer. 
Thanks  are  due  Mr.  Manuel  Eiss?er,  for  collecting  part  of  these  and  the 
foUowing  statistics : 
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Statement  of  the  operations  ofminen  and  mills  in  Owyhee  district,  IdahOjfor  the  year  1873. 

Reported  by  J.  M,  Adams. 


Name  of  mine. 


Mahogany 

Golden  Chariot. 


Empire 

Aliuneaota 

Itla  Elmore 

Morninp;  Star. . . 
Illinois  Central. 
War  Eagle 

Sonth  Chariot.. 


Ked  Jacket 

Outaiflo  claims  and  aloms. 
Placer  claims 


Total  number  tons  worked. 


"Where  worked. 


Conroos  Mill 

COwiheoMill 

}  Ida  Elmore  Mill . . . 

Owyhee  Mill 

OwvIicoMUl  

Ida  Elmore  Mill.... 

Coomos  Mill , 

Cusnics  Mill 

Snndry 

(SoutliCliariutMill. 
{South  Chariot  Mill. 
Ida  Elmore  Mill.... 
Sundry , 


No.  tons  ore 
worked. 


2,698 
2,085) 
3, 0.38  5 
1.938 
5,312 
505450-2000 

m 

430 
615 
300) 

400 
700 


18,551450-2000 


Frodnct. 


1125,551  38 

348,052  75 

45,000  00 
grn,  225  01 
23,587  14 
3,543  8i 
24.277  96 
21,698  02 

11,678  61 

38,652  17 
50,000  00 
74,000  00 


1,002,266  86 


Tield 
pertcm. 


$46  97 

67  93 

S3  22 
44.46 
44  72 
44  54 

73  45 
35  S8 

^93 

40  68 
71  43 


Tons. 

Amount  of  ore  worked  in  Owyhee  Mill,  inclnding  sundries 
and  slums 9, 880 

Amount  of  ore  worked  in  Cosmos  Mill,  inclnding  sundries 

and  slums 3, 583 

Amount  of  ore  worked  in  Ida  Elmore  Mil?,  including  sun- 
dries and  slums 4, 043^\f^ 

Amount  of  ore  worked  in  South  Chariot  Mill,  including  sun- 
dries and  slums 850 

Amount  of  ore  worked  in  arrastras  and  Black's  Mill,  in  Flint.       195 


Total 18, 55 1 


4.\0_ 

ysuo 


In  South  Mountain  district,  which  was  fully  described  in  my  last 
report,  the  want  of  cnpital  has  i)reveiJted  alHniprovenients.  The  mines 
are  still  mostly  held  by  the  original  owners,  and  no  foreign  capital  has 
come  into  the  <iistiict  to  help  develop  the  niiuos  or  to  build  snielting- 
work»!  The  ])rincipal  reason  is  the  great  distance  of  the  district  from 
the  railroad,  which  deters  capitalists  at,  once.  In  spite  of  this  remot^^ 
ness  of  the  location,  it  is,  however,  quite  feasible  to  conduct  mining 
0])erations  here  protitablj',  as  the  smelting  ores  found  are  lar  richer  than 
is  usually  the  case  in  western  lead-districts,  and  I  hope  that  another 
year  may  relieve  this  real!}'  meritorious  camp. 


ALTURAS  COUT^TY. 

Boclqi  Bar, — The  principal  mining  cam])  in  the  county  is  Rocky  Bar, 
on  the  Boise  River,  about  one  hundred  miles  east  from  Boise  City.  A 
large  number  of  gold-bearing  veins  are  here  grouped  together  on  a  very 
small  area;  and  while  nearly  all  of  them  carry  strong  bodies  of  ore, 
which,  under  more  favorable  circumstances,  should  insure  largo  profits 
to  the  owners,  there  are  a  few  which  have  acquired  a  good  reputation, 
even  beyond  the  limits  of  the  Territory.  At  ])resent  this  district,  like 
all  the  others,  has  to  suffer  frointbe  effect  of  high  freights,  high  wages, 
and  cost  of  living ;  besides  which  there  is  a  lack  of  well-constructed  and 
well-managed  mills,  for  cheap  and  eflicient  treatment  of  the  ores. 

The  leading  mine  of  the  camp  is  the  Ida  Ebnore.  It  is  situated  in 
the  gulch,  about  half  a  mile  above  the  town,  and  is  owned  by  the  Pitts- 
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bargh  Gold  ^liuiDg  Company,  of  PitUbur^li.    The  course  i$  nonhoa.'^t 
and  southwest,  dip  to  the  north;  crevice  -k  tVet  wide:  jnm^ie-matterY 
qaartz,  and  deoompos^ed  granite;  couutry-rock,  granite  and  gneiss    A 
ahatt  haa  been  sunk  li^ht  in  the  gulch,  and  at  a  depth  of  I(H>  feet  levels 
liave  been  mu  ea^t  170  feet  and  west  l(K>feet,  showing  all  the  way  a  sv>lid 
vein  of  oreaboQt  2^  feet  in  width,  consisting  of  hanl  bluish  quartz,  with 
some  iron  pyrites  finely  interoiixeil,  and  plenty  of  free  gidd  visible  to 
the  naked  eye.    In  the  fall  of  1872  50  tons  of  ore  were  extracted  and 
worked  in  the  mill,  yielding  about  $4,000;  but,  owing  to  the  liK'ation  of 
the  shall,  the  water  seriously  interfcix'd  with  the  working  of  the  miuo 
until  a  G-inch  pump  had  been  put  up..  This,  of  course,  caused  consider- 
able delay  and  ex|iense,  and,  combined  with  some  circumstances  in  the 
management,  involved  the  company  heavily.    As  funds  to  pay  the  debts 
were  not  forthooming,  work  was  sus|>endeil  until  this  summer.    Since 
then  work  has  been  carried  on  vigorously  and  steadily,  and  a  large 
amount  of  ore  has  been  mined,  which  has  yielded  in  a  second-rate  stamp 
mill  from  880  to  8100  i>er  ton.    The  present  sui>erinteudent,  Mr.  I.  New- 
ton, intends  to  put  up  a  heavier  piunp,  sink  the  shalt  50  feet  dei*|>er  dur- 
ing tbe  coming  winter,  and  then  run  another  pair  of  levels,  while  stop- 
injj  will  be  continued  above  the  present  levels.    At  pn»sent,  (November, 
1873,)  a  lot  of  100  tons  of  rich  ore  is  being  crnshiHl,  which  will  pmbably 
finish  mill  operations  until  next  spring,  the  mill  not  being  in  condition 
for  convenient  working  <UiriDg  tbe  winter  months.    The  ore  extracted 
during  the  winter  will  be  stoi^d,  and  next  summer  there  ought  to  Ih'  a 
safficient  amount  on  hand  to  keep  the  mill  running  steadily. 

Tbe  Idaho  h)de  runs  northeast  and  8outhv.est,  and  dips  about  30  de- 
ffrees  north.    The  crevice  aiveniges  about  3  feet  in  width,  witU  a  pay- 
streak  of  bluish  qnartz  2  feet  wide.    There  has  been  more  work  done  on 
tiiig  vein  than  on  any  other  in  the  camp.    It  consists  altogether  ot  cross- 
CQtsand  levels.  The  first  cross-cut,  120  feet  long,  intersects  the  lode  at  a 
depth  of  GO  to  70  feet,  at  a  point  IVom  wbich  a  level  rlOO  feet  in  length 
lias  been  run,  and  tlie  ore  above  is  worked  out.    At  100  feet  below  this 
level  the  lode  has  l>een  oi>ened  by  a  second  crosscut  400  feet  long,  and 
another  level  has  been  run  200  feet  along  the  vein.    Above  this  the  ore 
ims  been  HtoiK'd  out  to  an  average  height  of  25  feet,  the  remaining 
^raund  between  the  two  levels  being  apparently  of  a  poorer  (pialiiy. 
The  lode  has  always  borne  a  high  reputation,  and  luis  yielded  large 
aoiounta  of  very  good  ore;  but  the  present  workings  ai^re  in  poor  ground, 
and  it  will  require  some  development  before  the  mine  will  again  be  in 
condition  for  steady  production.    The  last  13^  tons  of  ore  worked  yielded 
at  the  rate  of  897.50  per  ton. 

In  close  proximity  to  the  foregoing,  and  running  i)arallel  to  it,  is  the 
Vishnu  loile.  It  dips  considerably  north,  though  not  as  much  as  the 
Idaho.  'On  the  surface  the  well  delined  crevice  is  4  feet  wide,  with  a 
pay-streak  of  10  inches,  which  has  yielded  at  the  rate  of  $100  per  ton. 
A  shaft  has  been  sunk  on  the  lode  80  feet  deep,  and  the  ore- vein  has  been 
found  to  widen  steadily,  until  it  was  2  feet  wide  in  the  bottom  of  the 
shafU  At  a  depth  of  150  feet  below  the  surface,  reached  by  a  crosscut 
tunnel  234  feet  in  length,  the  crevice  is  14  feet  wide  and  the  ore-vein 
about  4  feet,  consisting  of  deconipost>d  crevice-matter,  with  seams  of 
iron  pyrites  and  gray  antimony  through  the  whole  mass.  The  ore  taken 
from  the  lower  stoi>es  is  not  as  rich  as  that  obtained  from  the  shaft.  It 
averages  about  800  [>er  ton.  This  fall  the  lode  has  been  leased  by  J. 
Keener  and  Frank  Strauss,  each  having  one-half,  and  paying,  re>pecl- 
ively,  81,500  and  8l«200  for  the  time  of  six  months.  liy  nmny  this  lode 
is  considered  a  branch  of  the  Idaho,  but,  so  far,  the  fact  is  not  csUiblished. 
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'  The  'Iowa  lode  runs  northeast  and  southwest,  nnd  dips  strongly  to 
the  north  on  the  surface,  but  less  strongly  at  some  depth.  The  dc^-el- 
opoient  consists  of  one  cross-cut  tunnel  90  feet  long,  at  the  end  of  which 
a  winze  has  been  sunk  40  feet  deep,  and  another  cross-cut,  intended  to 
tap  the  lode  from  GO  to  70  feet  deeper,  which  so  far  has  been  driven  190 
feet.    The  crevice  is  well  defined,  and  carries  some  gooil-looking  ore. 

Tbe  Crown  Point  or  Bedrock  lode,  running  northeast  and  southwest, 
dips  north,  has  a  drift-tunnel  on  the  vein  150  feet  long,  which  shows  a 
crevice  from  4J  to  5  feet  wide,  with  a  pocket  of  ore  2  to  3  feet  wide. 

The  Golden  Star  lode  is  owned  and  worked  by  the  Valley  Gold-Mining 
Company,  which  has  recently  strwc^k  the  lode  by  a  cross-cut  tunnel,  de- 
veloping a  crevice  from  3  to  4  feet  wide,  with  a  goml  body  of  ore.  Some 
of  it  has  been  treated  in  the  company-s  mill ;  results  unknown. 

A  few  miles  e^st  of  Rocky  Bar  are  the  General  Grant  and  General 
Sherman  lodes,  owned  by  A.  &  J.  Pfeiffer.  The  former  looks  very 
well  on  the  surface,  carrying  a  strong  body  of  very  rich  ore.  A  tunnel 
started  above  the  level  of  the  creek  and  intended  to  l>e  run  on  the  vein 
has  lost  the  crevice,  and  nothing  was  being  done  at  the  time  of  Mr. 
Woltera^s  visit.  It  is  now  said  to  be  the  intention  of  the  owners  to  work 
both  lo<les  during  the  winter. 

Thirteen  miles  from  Kocky  Bar,  on  the  Bonaparte  Hill,  is  tbe  Bona- 
parte lode,  owned  by  the  New  York  and  Ohio  Gold  Mining  Oom]>any. 
The  lode  is  well  defined  and  carries  a  strong  vein  of  ore,  wliicb  assays 
very  well.  A  large  amount  was  niined  during  the  summer  and  treated 
in  the  company's  mill.  In  the  latter  part  of  October,  work  was  aban- 
doned because  the  bullion  resulting  from  the  working  of  the  ore  proved 
to  be  only  matte,  not  containing  enough  precious  metals  to  pay  the  ex- 
press charges.  As  such  a  thing  can  only  be  caused  by  ignorance  in  the 
milling  process,  it  is  but  just  to  state  tliat  the  compan.v's  superintend- 
ent was,  against  bis  will  and  in  spite  of  bis  own  statement  that  he  did 
not  understand  pan-amnlgamation,  ordered  by  the  company  to  manage 
that  department.  It  seems  to  be  ditticnlt  for  associations  of  eastern 
capitalists,  otherwise  sensible  bnsiness  men,  to  learn  that  in  mining  and 
metallurgy,  as  much  as  in  hook-keeping,  banking,  commerce,  or  nianniac- 
tuix?s,  some  one  concerned  in  the  management  must  understand  it  theo- 
retically and  practi<*ally.  The  ettect  of  repeated  failures,  lor  want  of 
observing  this  simple  ]>nnciple,  is  not  merely  the  loss  which  those  incur 
who  have  deserved  and  invited  it,  but  {greater  harm  to  the  country  than 
to  them.  The  fact  of  failure  will  always  become  known,  but  outsiders 
will  seldom  learn  anything  about  the  true  reasons;  and  thus  the  mines 
and  the  distiict  are  often  unjustly  disparaged,  and  their  development  is 
hindered  or  defeated. 

There  are  four  niills  in  Rocky  Bar,  three  run  by  steam  and  one  by 
water  power.  Two  of  the  mills,  that  of  the  Pittsburgh  Company  and 
the  Idaho  Mill,  are  about  worn  out  and  hardly  in  a  tit  condition  to  be 
used  any  longer  to  advantage. 

The  Pittsburgh  Company  now  crushes  its  ore  in  the  old  Waddingham 
Mill,  which  contains  10  stam])s  and  copper  tables,  no  pans  and  no  con- 
centrators. The  mill  of  the  Valley  Gobi-Mining  Company  contains  one 
Dodge  crusher  with  a  pair  of  Cornish  rollers  and  two  large  stone  arras- 
tras.     Outside  of  these  mills  there  are  four  or  live  arrastras. 

Atlanta. — This  cam|>  is  situated  about  twenty  miles  due  east  from 
Rocky  Bar,  on  the  Middle  Boise  Hiver.  Though  at  present  rather  dull, 
the  place  is  destined  to  become  prosperous  as  soon  as  the  price  of  v%ages 
and  materials  shall  be  somewhat  decreased  and  the  facilities  for  cheap 
transportation  improved. 
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best  known  and  perhaps  the  most  vnlnable  lode  of  the  district  is 
hintn.  No  work  has  been  done  on  it  sinco  my  lost  report,  antil 
11,  wlien  a  lot  of  30  to  40  tons  of  ore  was  taken  oat  and  worked  at 
11,  paying  at  the  rate  of  $50  per  ton.  At  the  time  of  Mr.  Wolters's 
16  mine  was  in  very  bad  condition,  there  being  no  reserves  worth 
Dg  of,  and  it  will  require  considerable  development  to  put  it  in 
orking  order  for  steady  production.  It  has  been  bonded  for  the 
ree  or  fonr  years  to  parties  who  have  been  endeavoring  to  dispose 
I  the  English  market  The  price  askeil  is  said  to  be  large.  On 
t  of  the  expected  sale  of  the  property  the  proprietors  probably 
ot  cared  to  cxi)end  any  money  in  opening  new  ground.  Operations 
eeu  confined  to  robbing  the  lode  of  all  the  good  oi-e  in  sight;  and 
to  this  system  of  mining,  the  mine  is  now  in  such  a  shape  tbat  a 
er,  unacquainted  with  its  early  history  and  the  extniordinary 
is  of  its  ore,  would  be  puzzled  to  account  for  the  high  estimate  of 
lie  put  forward  by  its  owners. 

he  other  side  of  the  gulcli,  about  half  way  between  the  Atlanta 
e  town,  is  the  Leonora  lode.  A  ci^osscut  tunnel  has  struck  'the 
ud  shows  a  crevice  G  to  8  feet  wide,  with  a  pay-streak  of  3  feet. 
I  this  season  the  mine  has  not  been  worketl. 
Stanley  lode  hns  been  worked  a  little  this  summer,  and  some  40 
ons  of  ore  have  been  mined,  which  yielded  moderately  in  the  mill, 
e  was  obtained  by  sinking  a  shaft  from  the  surface,  the  crevice 
:  been  lost  in  the  adit  started  above  the  level  of  the  creek.  Sev- 
mples  of  ore  from  this  mine  were  assayed,  and  seem  to  indicate  an 

0  value  of  850  to  $G0  per  ton  for  the  whole. 

Tehama  lode,  discovered  last  spring,  was  being  developed  at  the 
f  Mr.  Wolters's  visit,  by  a  shaft  which  showed  a  large,  well-defined 
J  8  feet  wide,  with  a  strong  bo<ly  of  good-looking  silver-ore  in  it. 
:hen  some  ore  has  been  tested  in  the  mill,  with  very  satisfactory 

« 

it  in  the  gulch  a  new  lode  was  discovered  this  summer,  which 

1  about  one  loot  of  exceedingly  rich-looking  ore,  ruby  and  native 
jeing  visible  in  a  good  many  pieces.  The  lode  has  been  leased 
isrs.  Lantis  Bros.,  Nelson  Davis,  and  others,  with  the  privilege  of 
^  it  for  a  stipulated  amount  nt  the  expiration  of  the  lease. 

>oth  sides  of  the  gulch,  as  well  as  on  the  summit  and  the  slope  of 
»untaiu  toward  Yuba  Creek,  there  are  numerous  other  lodes,  most 
:;h  look  very  promising,  but  lack  suflScieut  develoi)ment  to  justify 
iion  on  their  valu^. 

•e  are  three  mills  in  the  camp,  each  containing  10  stamps.  The 
)ack  Mill,  situated  on  the  river,  is  driven  by  water-power,  and 
IS  two  of  Wheeler  &  liandalPs  excelsior  pans.  It  is  not  used 
The  Monarch  Company,  owning  the  liirger  portion  of  the  Atlanta 
as  also  a  water  power  mill  with  8  Varuey  pans.  The  third  mill 
ed  by  the  Gold-Mining  Company  of  Yuba.  It  contains  six  Varney 
lud  an  18-horse- power  steam  engine.  The  latter  does  not,  how 
aeet  the  wants  of  the  mill ;  and  it  is  the  intention  to  take  a  larger 
and  lH)iler  over  to  Atlanta  from  the  plant  of  a  20  stamp  mill 
by  the  company  on  the  Yuba  River,  which  has  never  been 


»• 


mta  district  enjoys  many  natural  advantages.  The  mountains  are 
and  the  lodes  mostly  cross  them,  so  that  mining  operations  can 
^ued  by  tunnels  on  the  veins,  gaining  depth  nipidly.  They  arc 
d  with  a  luxuriant  grow  th  of  timber,  and  the  valleys  with  s[)lendid 
South  Boise  and  Yuba  Rivers  furnish  ample  water-ijower  for 
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many  mills,  and  hot  springs  in  Atlanta  keep  the  South  Boise  near  the 
town  from  freezing  during  the  winter.  These  advantages  are,  however, 
to  some  extent  counterbalanced  by  the  isolated  situation  of  the  place 
and  the  roughness  of  the  country,  which  so  far  has  prevented  the  build- 
ing of  even  a  good  wagon-road  of  easy  grade.  The  present  road  follows 
the  ridges,  and  is  generally  in  a  very  bad  condition.  If  ever  a  railroad 
should  be  built  from  Ogden,  or  some  other  place  in  that  vicinity,  to  the 
Columbia  River,  it  is  probable  that  it  would  run  through  Big  Camas 
Prairie;  in  which  case  Atlanta  would  be  only  fifty -five  miles  and  Rocky 
Bar  thirty-five  miles  from  the  road.  Connecting  the  ranges  by  good 
Avagou-roads  or  a  branch  narrow-gauge  road  with  the  main  line,  would 
soou  put  them  in  fiourishing  condition,  and  materially  swell  the  bullion- 
product  of  the  Territory. 

Red  Warrior  district — This  district  is  two  miles  from  Rocky  Bar,  in 
a  westerly  direction.  The  only  well-develoi>ed  mine  is  the  Wide  West, 
owned  by  McNally  &  Thomas.  Its  course  is  northeast  and  southwest; 
dip  small  and  variable.  Crevice  between  4  and  5  leet  wide,  with  a  pay- 
streak  of  from  six  to  thirty  inches.  The  discovery  is  nearly  on  top  of 
the  hill,  and  was  made  on  one  of  the  two  branches  of  the  vein,  which 
meet  about  40  feet  lower  down.  Below  the  junction  a  cross-cut  tunnel 
was  driven  100  feet,  when  it  struck  the  vein  50  feet  below  the  surface. 
A  level  oOO  feet  long  was  run  from  here  on  the  vein.  A  second  cross- 
cut^ 250  feet  long,  opened  the  lode  GO  feet  below  the  first  one  and  was 
extended  350  feet  on  the  vein ;  and  a  ihird,  200  feet  long,  gained  87 
leet  more  depth,  and  was  also  continued  in  a  drift  350  feet  on  the  vein. 
From  this  level  a  winze  has  been  sunk  18  feet  deep.  Mr.  Wolters  found 
work  in  progress  on  the  right  branch  of  the  lode  near  the  surfiice,  where 
a  twelve  inch  vein  of  very  good  ore  could  be  observed  through  the 
whole  length  of  the  open  cut.  This  ore  yielded  as  high  as  $75  per  ton 
in  the  mill.  lietween  the  first  level  and  the  suriace  there  are  about 
three  liiindred  tons  of  similar  ore  left;  between  the  iirst  and  second 
levels  the  ground  is  all  stoped  out;  but  there  remains  a  large  piece  of^ 
ground  between  the  second  and  third  levels  where  the  stopes  are  onl}- 
00  feet  long  and  40  feet  high.  This  ore,  though  not.  nearly  as  rich  iis 
that  in  the  open  cut,  eoiitaius  enough  gold  to  yield  a  moderate  profit 
above  all  mining  and  milling  expenses.  In  the  bottom  of  the  shaft  is  a 
solid  vein  of  payqnartz  2  feet  wide.  After  Mr.  AVolters's  visit,  the 
shaft  was  sunk  a  little  deeper;  and  the  vein  is  reported  to  have  nearly 
doubled  in  width  and  to  yield  ore  equal  in  (piality  to  any  ever  obtained 
from  the  mine.  J^y  starting  another  cross-cut  tunnel  above  the  level  of 
the  creek  the  mine  can  be  opened  and  drained  for  150  feet  to  200  feet 
below  the  third  level,  and  the  tunnel  can,  l)y  means  of  a  short  tramway,  l)e 
directly  connected  with  the  mill.  The  present  cost  of  hauling  (81  per  ton) 
would  thus  be  avoided;  the  mine  would  be  drained  without  any  expense 
whatever,  and  an  immense  body  of  ore  wcmld  be  made  available.  But 
the  present  owners  cannot  aflbnl  such  an  outlay  for  dead  work. 

The  company  owns  a  mill,  which  stands  in  the  gulch  at  a  small  dis- 
tance from  the  mine.  It  contains  ten  stamps  of  050  pounds  weight 
each,  making  seventy  drops  i)er  minute,  of  ten  to  eleven  inches,  capacity 
fifteen  to  sixteen  tons  per  diem.  The  gold  is  caught  on  plates  in  the 
battery  and  on  copi)er  tables.  The  tailings  are  collected  in  a  large 
reservoir  just  below  the  mill,  and  saved  for  future  concentration  and 
treatment.  The  mill  is  small  but  substantially  built,  kept  in  good  order 
and  more  than  sullicient  for  all  present  necessities.  During  the  last 
two  years  it  has  yielded  8120,000,  nearly  all  from  ore  out  of  the  com- 
pany's mine.    A  concentrator  and  pan  lor  working  tailings  can  be  i)ut 


COXDinoX  OF  Tifi:   mixing  IXDCSTRY — IDAHO-  249 

np  in  the  mill  vichoat  enl^r^gring  the  bniUlinjr*  an^l  woaUl  $ave  the  i\>sr 
of  bringiog  the  tailings  oat  of  the  reservoir  back  into  the  uiill.  The 
power  \»  famished  by  a  fifteen-horse-fKi^ver  ^resini-engiue. 

The  following  npires,  which  Mr.  ^IcXaHy  kinJly  utrnishe^l  frv^in  the 
company  8  books,  show  that  the  value  of  the  ore  has  always  varie\l  vi'ry 
nach: 

Ko.  of  vi.^.i         ^<^  ^f  WW 

toot.  ^****-  tOD*.  ^*'^^^' 

VJO $2,039  20     103 *.\o;»2  lH> 

135 5,247  49  ,  10<> 2,iKi;  i^i 

162 3,308  43     213 3,Sim  To 

120 2,030  33     200 3,S;n>  W 

142 2,000  00     22S 3,  irK^  :u> 

140 3,54K)  00       28 1,401  W 

115 5,312  00       20 l,2iH^  M 

113 1,728  00       22 1,  7*J"»  50 

150 3,577  00       12 2,5:>4  00 

Making  a  total  of  2,305  tons,  yielding  $54,330.20,  or  at  the  rate  of  $23.79 
per  ton. 

A  few  handred  yards  west  is  the  Avalanche  lode,  runtiinjr  parallel  to 
the  Wide  Wej^t.  The  crevice  is  fi\>in  4  to  5  feet  wide,  with  a  stnmsr 
body  of  rich  blaish  quartz,  averaging  over  a  foot  in  width.  The  dip  is 
very  slight.  The  mine  is  owned  by  John  Thomas,  E.  K.  Clongh,  and 
Edward  Phillips,  who  have  been  workinsr  it  steadily  throngh  the  sea- 
»on,ever  since  the  lode  was  discovennl.  Tliey  liad  filYy-nine  tons  of  ore 
worked  in  the  Wide  West  Mill,  the  lirst  lot,  of  ten  tons,  yiehling  ^liKi, 
tlie  last,  of  forty-nine  tons,  about  $4,500.  Work  will  be  continued 
throogh  the  winter. 

Ontside  of  these  lodes  there  are  many  others  which  have  Ihmmi  lying 
idle  and  are  mostly  not  developed  or  not  in  condition  for  examination. 
Searly  all  of  them  have  well-dc(ined  crevices,  with  stixmg  bodies  of  oi*e 
similar  to  that  of  the  AVide  West,  and  pmhably  of  about  the  same  av« 
erage  valne.  W'akefield  &  Son  have  recently  commenced  work  on  the 
Tenino,  and  John  Tonkin  on  the  Hardup,  both  very  promising  v«»ins. 

Mr.  C.  Jacobs,  of  Boise  City,  owns  si»vend  lodes  here.  One  of  them, 
the  Victor,  is  somewhat  developed,  and  a  very  sirong  vein  ;  the  shaft, 
however,  which  I  believe  is  80  feet  deep,  was  full  of  Avater  hist  summer, 
and  thus  no  data  can  be  given.  Mr.  Jacobs  also  owns  a  very  line  and 
substantially  built  20-stamp  mill,  with  an  excellent  Ultyhorse-iK)wer 
engine. 

Tlie  principal  placer-mines  of  the  district  are  on  the  Middle  Hoise 
River  and  on  Uardscrabble  Creek.  The  hitter  are  owned  by  Messrs.  A. 
&  J.  ri'eiffer,  of  Iwocky  Bar,  and  yielded  about  $15,000  to  thom  last 
season. 

The  whole  production  of  the  county  is  probably  fnmi  $100,(M)()  to 
$125,000,  of  which  about  one-third  came  from  quartz  lodes.  For  the 
next  year,  the  amount  will  probably  be  much  larger;  as  some  of  tlu^ 
best  lodes,  but  little  worked  last  year,  are  now  turning  out  lar.'ic  amounts 
of  bullion.  During  the  five  months  from  July  1, 1873,  to  November  30, 
the  United  States  assay-ofiicc  at  Boise  City  received  over  $50,ti00 
from  Kocky  Bar,  while  the  amount  furnished  during  the  whole  year 
ending  June  30,  1873,  Avas  only  $35,000. 

This  summer  anew  mining  district  was  located  on  W'ood  lliver,  where 
a  nauaber  of  silver  and  gold  bearing  galena  veins  have  been  discovered, 
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whicb,  to  judge  from  the  character  of  the  ore,  are  very  similar  to  tl 
of  South  Mountaiu  and  Owyhee.  Three  samples  assayed  by  Mr.  A 
ters  gave  the  followiug  results: 

I.  II.  ni. 

Gold $76. 49  $4. 13  *  $32. 04 

Silver 100.40  '       101.70  84.94 

Lead 65  per  cent  09  per  cent  51  per  C( 

The  ore  was  coarse  galena  with  carbonate  and  oxide  of  lead  and  05 
of  iron,  and  very  pure.  The  lodes  are  about  ninety  miles  south  of  Ko< 
Bar  and  about  as  lar  north  from  Fort  Hall.  The  old  overland  n 
pasi»es  within  a  short  distance  of  them. 

BOISE  COUNTY. 

Banner  disMct — Nothing  has  been  done  here  since  my  last  report 
the  different  mines;  but  there  will  i)robably  be  great  activity  next  8 
son,  aiid  the  Banner  and  VVolveriue  lodes  will  also  be  worked  dur 
the  winter.  G.  W.  Grafts,  the  principal  owner  in  these  two  lodes,  mo> 
his  mill  from  near  Idaho  City  over  to  Banner  in  September,  aud  \ 
take  out  as  much  ore  as  possible  to  have  a  good  supply  on  hand  wl 
the  mill  is  (inished.  The  mill  contains  20  stamps  and  a  very  good  u 
engine.  Boasting  furnaces  and  pans  will  be  put  up  next  spring;  s 
the  owner  expects  to  keep  it  running  steadily  to  full  capacity.  In  tl 
however,  he  may  find  himself  disappointed.  There  are  certainly  agr 
many  lodes  discovered  in  the  district,  but  the  work  done  on  most  of  tli 
does  not  amount  to  much,  and  a  developed  mine  does  not  exist  there 
all.  The  Banner  aud  Wolverine,  the  two  best  lodes  of  the  ciimp, 
both  well-defined  veins,  carrying  large  bodies  of  tolerably  good,  i 
small  amoiiiitsof  very  rich  ore;  but  neither  of  them  is  in  a  conditioi 
furnish  a  large  and  regular  supply,  nor  is  there  any  possibility  of  dc 
oping  them  so  far  during  the  winter  that  they  can  sapi)ly  even  halt" 
capacity  ot  the  mill.  There  is  no  doubt,  however,  that  the  erectioi 
the  mill  will  give  a  new  impetus  to  mining  in  that  eamp,  as  it  supp 
miners  with  a  market  for  their  ore  and  a  chance  to  test  the  value  of  tl 
lodes.  This  may  be  the  means  of  bringing  out  the  district  and  mak 
it  a  prosperous  mining-camp;  Mr.  Crafts  is  certainly  entitled  to  con: 
erable  ennlit  fur  his  enter[)rise,  though  his  profits  may  be  delayed. 

Near  Idaho  City  the  Keystone  lode  has  been  worked  for  a  short  ti 
but  alter  running  a  considerable  quantity  of  ore  and  finding  that  the 
suiting  bullion  did  not  pay  ibr  crushing,  work  was  abandoned.  1 
reported  that  ko  sinking  was  done  on  a  good  vein  of  ore  which  appe 
in  the  mine,  and  that  failure  was  the  natural  result  of  a  desperate 
tempt  to  make  wall-rock  pay. 

Quartzhimj, — In  this  district  the  Gold  Hill  Company  has  been  steat 
at  work  durinir  the  whole  vear.  The  lower  level  on  the  west  ext4*iK^ 
of  the  Gold  llill  lode  has  been  extended  800  feet.  Jt  was  started  on  a  h 
with  Granite  Creek,  runs  under  a  small  hill  a  coui)le  of  hundred  fee 
height,  and  at  Xho  time  of  inspection  the  heading  of  the  level  was  ah 
28  or  tU)  fi^.et  below  the  bed  of  another  creek  which  runs  at  the  foo 
the  other  side  of  the  hill.  Since  then  it  has  been  continued  some 
tance  into  the  next  mountain;  the  ore  has  considerably  increased  in  qi 
tity,  and  the  prospects  of  the  mine  are  better  than  ever.  The  gro 
in  the  first  hill  is  nearly  exhausted,  all  the  stoi)es  being  now  near 
surface,  and  having  already  broken  through  in  some  places.  The  c 
ice  through  the  different  stopes  was  from  2^  to  ^  feet  wide,  the  ore 
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earring  in  seams  consisting  of  qnartz,  iron  pyrites,  and  gray  antimony, 
and  mostly  eontaining  plenty  of  free  gold. 

In  tbe  old  Grold  Hill  several  stopes  were  worked  between  the  third  and 
fourth  levels,  and  the  heading  of  the  lowest  level  is  now  being  driven  in 
very  good  ore. 

The  east  extension  of  the  Grold  Hill  is  for  the  most  ])art  owmnl  by 
Eissler  &  Co.  They  have  ran  a  cross-cnt  tunnel  between  400  and  olK) 
feet  long,  intersected  tbe  lode  at  a  depth  of  about  180  feet,  and  nusi'd 
ashatt  from  the  tunnel  to  the  surface.  To  the  depth  of  50  feet  the  ore 
is  decomposed,  and  the  vein  considerably  broken  up.  At  that  iH)int  it 
reverses  its  dip,  and  a  vein  of  solid  ore,  averaging  36  inches  in  width, 
extends  down  to  the  tunnel.  It  is  an  intimate  iinxtuio  of  dcvomposiHl 
gaogne-matter,  iron  ]>yrites,  and  antimony,  easily  mined  witlnmt  any 
blastmg.  A  sample  taken  across  the  whole  width  of  the  pay-streak  as- 
sayed— 

Per  ton. 

Gold 877  r>2 

Silver 11  DO 

Total 89.18 

The  lode  is  not  worked  now,  because  the  owners  have  no  mill  to  treat 
their  ore.  Negotiatiims  have  been  going  on  this  full  to  raise  enough 
capital  to  buy  the  Keystone  Mill,  near  Idaho  City,  and  take  it  over  to 
the  lode,  and  farther,  to  put  the  mine  in  good  shape  for  working  by 
niuniug  levels ;  but  up  to  this  time  the  owners?  have  not  received  any 
eDcouragement,  though  their  pro[>ositious  were  very  fair,  and  the  mine 
certainly  looks  promising. 

A  couple  of  hundred  feet  north  of  the  Gold  Elill  is  the  Ilawley  lode. 
It  is  claimed  by  Mootry  and  others  as  the  Lone  Star  lode,  and  a  lawsuit 
has  bi*en  carried  on  for  several  years  to  determine  the  ownership.  At 
present  it  is  pending  in  the  Supreme  Court.  The  lode  is  wiirkinl  on  the 
«orface,  and  near  it,  by  adits,  the  vein  lying  almost  flat.  A  cross-cut 
tunnel  has  been  run  quite  a  distance,  to  intersect  the  lode  (JO  to  05  feet 
below  the  upper  level,  and  a  winze  has  been  sunk  to  connert  the  two. 
The  ore  is  decomposed  quartz,  with  free  gold,  and  very  rich  ;  and, 
tlioagh  in  absence  of  a  null,  the  owners  merely  wash  their  ore  in  sluice- 
boxes,  and  lose,  of  course,  a  good  deal,  they  have  taken  out  consider- 
able money. 

The  Gold  Hill  Company's  mill  has  been  running  steadily  the  whole 
year,  crushing  daily  from  ?}3  to  40  tons  of  ore.  The  concentrated 
8Qlphurets  have  been  worked  in  pans,  with  satisfactory  results.  Late 
in  the  season,  an  armugement  was  effected  between  the  company  and  a 
party  from  San  Francisco,  ac<;ordiug  to  which  the  former  agi(H\s  to  fur- 
nish from  0,000  to  10,000  tons  of  sulphurets  and  10  horsepowers  from 
the  engiue,  for  which  the  latter  will  pay  $o  [)er  ton. 

For  idacer-mining  the  season  was  a  very  favorable  one  through  the 
whole  basin;  since,  owing  to  the  cool  weather  in  April  and  May,  the 
snow  melted  very  gradually  and  furnished  a  uniform  amount  of  water. 
The  assay-office  of  C.  W.  Modre  &  Co.  bought  and  assayed  nearly  a  niil- 
lion  dollars'  worth  of  gold;  and  as  almost  all  the  juoiluct  of  tiie  lU)ise 
Basin  finds  its  way  to  their  oflice,  that  amount  may  be  considered  the 
total  {>rodnction  of  the  placers. 

IDAHO  OOUNTY. 

Last  fall  and  winter  work  was  continued  on  the  Rescue  lode  by  G. 
Gambel,  and  some  rich  ore  was  obtaiued  in  sinking  the  shafts  from  the 
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lower  level  further  down.  This  spriDg  the  litigation  about  the  lode 
rei^ulted  in  favor  of  the  plaintiff^  A.  Leland,  of  Lewiston,  and  since  then 
nothing  has  been  done,  as  the  hirge  amount  of  water  carried  by  the 
vein,  and  the  nece8i!iit.y  of  sinking  the  shaft  deei)er,  to  open  the  mine, 
made  the  erection  of  good  substantial  hoisting-works  necessary.  The 
Jiescue  Gold  Mining  Company,  A.  Leland,  president,  was  then  formed, 
and  machinery  was  ordered  in  San  Francisco.  Unfortunately,  however, 
it  was  shipped  too  late  to  bo  packed  over  to  Warrens,  winter  having 
already  set  in  when  it  arrived  at  Lewiston.  As  early  as  practicable  in 
the  spring  it  will  be  taken  over  and  work  will  be  resumed. 

The  Charity  lode  has  been  worked  steadily ;  but  the  results  are  not 
known. 

The  placer-mines  of  this  and  adjoining  counties  yielded  about  $300,000. 


CHAPTER    IV. 

OREGON. 

The  annals  of  mining  enterprise  in  the  State  of  Oregon  during  the 
past  year  have  been  uneventful.  Mr.  Valentine,  the  accomplished  su- 
l)erintendent  of  Wells,  Fargo  &  Co.'s  Express  business,  estimates  the 
gold  product  of  the  State  at  $1,370,380,  a  sum  which  seems  to  me  a 
close  approxiujntion.  On  the  same  authority,  Washington  Territory 
(from  which  I  have  no  returns)  has  produced  $209,395.  The  west- 
ern districts,  once  the  scene  of  a  busy  iilacer-mining  industry,  have  re- 
lapsed into  comparative  idleness,  though  the  ancient  diggings  are  still 
reworked  here  and  there  by  Cliiiiese,  and  now  and  then  a  feeble  move  is 
made,  under  tlie  inspiration  of  the  great  success  of  hydraulic  workin*;s 
in  California,  to  *'  biing  in  water."  The  middle  districts,  on  tlie  tiibii- 
taries  of  the  John  Day  Kiver,  with  Cafion  City  as  their  comnierrial  ren- 
ter, may  be  said  to  remain  about  in  Hintn  quo  ;  at  least,  my  cjorrespond- 
ents  leport  neither  i)r(rgress  nor  noteworthy  decline.  The  principal  ac- 
tivity has  been  manilcsted  in  the  eastern  district,  and  i)articalarly  ia 
l>akcr  County.  1  am  indebted  for  the  latest  information  from  that  stK!- 
tion  to  an  esteenKHl  corresi)()ndent,  IMr.  E.  W.  Reynolds,  of  Baker  City. 

The  Virtue  mine,  on  the  Itockfcllow  and  Union  lodes,  a  few  miles  from 
Baker  City,  has  been  rei)eatedly  described  in  former  reports.  Tlie  fa- 
vorable oi)inion  whic^li  I  exj)ressed  alter  a  i)ersonal  examination  of  this 
mine  in  1809  has  been  steadily  confirmed  by  later  developments.  It  is 
now  reported  to  be  looking  l)etter  than  ever,  showing  a  large  vein  of 
good  quality  at  the  d(»ptli  of  500  feet  below^  the  top  of  the  first  shaft* 
The  width  of  the  vein  is  said  to  be  2A  feet,  and  the  vield  of  tlie  rock  $20 
to  $30  i)er  ton.  The  com])any  levied  an  assessment  of  75  cents  per 
share  during  the  year,  for  the  i)urpose  of  defraying  theexpenst*  of  erect- 
ing a  new  mill  and  machinery  at  the  mine.  The  old  njill  was  at  Baker 
City.  The  new  mill  has  10  stamps,  with  self-feeding  arrangenjent  and 
steam -j)ower.  The  mine  and  mill  are  reported  to  employ  about  twenty 
men.     The  present  superintendent  is  I\lr.  1).  11.  Jackson. 

The  tTames  Gordon  is  a  promising  lode,  located  last  November  by  Mr. 
Bockfellow,  the  discoverer  of  the  VirUie,  about  seven  miles  north  of  the 
latter  mine.  At  the  outcrop  the  width  was  10  inches  ;  at  the  depth  of 
35  feet  it  had  already  widened  to  3i  feet.  This  was  a  "  blind  Icdge,^ 
and  its  discovery  reflects  credit  ui)on  the  skill  of  the  prospector,  whose 
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Bttme  and  profeasion  cnmbia**!  bare  ear-ie*!  {*^t  b?ai  :n  E;isroni  0^o^;^Ml 
the  Mbriquei  of  -Ofd  Bix^ky."  Messrs.  Rin-ktellow.  lleyuv^KK  aud  oth- 
tfs,  wbo  own  the  csine«  wiSI  sb-^nSr  bave  a  !ot  ot\»  tons  of  the  ore  testcil 
It  tbe  Virtne  MilL  Samples  sent  to  me  imiicat^  a  due  quiUiry  of  milhtig 
rock. 

The  Golden  Gate  is  a  vein  of  aurifer-'^as  qnanz.  discovoretl  last  An- 
gast  in  the  bill$  one  mile  s«intbwes:  of  Pcvahontas,  and  owniHi  aiul 
vorked  bv  Messrs.  Bailev  &  Gniv.  vrho  have  l>e»*»  orushinur  about  half 
a  ton  per  day  with  an  ohl-fa.shioned  arrasrra.  The  voin  is  well  ileriuoJ, 
ind  dips  about  Ij^.  The  pnvluct  of  '22  tons,  alleged  to  be  by  no  uieaus 
theriehe^^t  rock,  averai^ed  $I><i  |>er  ton. 

In  Rye  Valley  district  two  new  ledges  of  rich  silvorore  have  l>etm 
reported,  discoveretl  last  f;!ll  by  Mr.  S.  B.  Fninz.  The  leading  qnartz< 
mines  of  the  district  are  Gre*=*n\s  Discovery  anv I  the  Mi>nuuientaL  both 
owned  by  Mr.  Charles  Green,  who  reports  that  lu*  has  ore  enough  m 
Mght  to  run  a  2«»-stamp  mill  for  one  year.  Some  of  the  imvu's  l>isi»ov- 
ery  ore  was  shipped  to  San  Francisco,  when*  it  wns  sidd  at  8-r»0  jkt 
ton.    It  was  said  to  carry  ?30U  per  toiu  principally  in  silver. 

The  Connor  Creek  mines  are  doing  well.     Messrs.  Estabmok.  Pahuer, 
and  others,  the  owners,  are  puttiug  up  new  machinory.  and  report  an 
I  abondance  of  rich  rock. 

The  placer-mining  industry  at  Eldorado,  ^lornion  Basin,  Aurelia, 
Ifalbenr.  Clarksville,  and  Burnt  River  has  been  carrie^l  forward  about 
as  it  was  in  187:^.  and  with  tolerablv  satistartorv  results.  Even  Auburn, 
one  of  the  lougest-v.orked  districts,  and  perhaps  the  most  prv>duclive 
heretofore,  is  far  from  exhausted. 

The  placers  along  the  western  edge  of  Powder  IJiver  Valley,  and  at 
Sparta  and  Gem.  have  done  about  as  well  as  last  year.  The  aggregate 
shipments  of  gold-dust  from  the  whole  county  have  somewhat  fallen  off, 
thoagh  it  is  not  in  my  power,  from  a  nuMx»  comparison  of  the  reports  ot" 
oorresi)ondents  from  the  different  districts,  to  determine  what  are  the 
precise  causes  of  tbe  decline.  There  seems  to  be  a  general  antieipaiiou 
of  prosperous  activity  in  both  quartz  and  plaeor  mining  for  the  future, 
I  venture  to  prophesy,  however,  that  the  eiVect  of  the  Paeith'  Kailn^ul 
vill  continue  to  be  relatively  depressing  upon  the  intlustry  of  this  part 
of  Oregon,  as  upon  Jill  other  mining  districts  lying  just  ontside  ot  the 
zone  of  easy  communication  with  the  road — that  is  to  say,  the  di.striets 
along  the  railroad  draw  off  labor  and  diret^t  capital  from  those  less  fa- 
voreii  in  this  respect.  But  the  undeniable  resoun-es  of  Eastern  Oregon 
will  doubtless  exert  sufficient  attraction  to  oveix'ome  this  disadvantage 
in  time.  Even  now  that  region  appears  to  enjoy  a  real  though  retarded 
progress.  Baker  City  is  imi)roving  rapidly,  a  certain  sign  of  the  sub- 
Btantial  prosx)erity  of  the  country  which  supports  it. 

The  following  summary  of  the  mining  districts  of  Baker  Connty,  from 
the  Oregon  Directory-  of  1873,  gives  a  good  notion  of  the  number  and 
extent  of  active  camps : 

Baker  County,  with  its  ten  thnnsand  Bqu.ire  miles  of  territory,  iRtho  wenlthient  ^^old^ 
beariug  portion  of  the  State.  The  tiri<t  r;ohl  was  discovered  thi  re  in  ISMy  \vlien  the  popii- 
Ution  was  confined  to  a  very  few,  Uiit  that  nia;;ic  discovery  liiiH  lured  i^eraouH  tluTo  so 
steadily  that  it  has  now  a  population  of  nearly  four  thousand,  and  pro]h>rty  valued  at 
over  half  a  million  dollars — lour  times  that  sum  would  be  more  exact.  The  minos  <'\- 
tesd  over  the  entire  area  of  the  county,  mu\  all  pay  larj^ely.  A  gentleman  who  is  well  in- 
formed on  snch  matters  estimates  the  gold  productions  of  the  county  at  two  million 
duUars  per  year,  and  judging  from  the  number  of  mines  and  ditches,  this  Ugure  would 
seeai  rather  lielow  than  above  the  actual  sum.    The  mines  are  generally  placer,  but 

Sioartz  has  been  receiving  attention  of  late,  and  i.i  found   exceedingly  reniuneiativo. 
'he  princi|ial  leilges  and  mines  encircle  Daker  City,  which   is  the  deposit  of  supplies, 
owing  to  Its  central  locality.    Wiihin  the  limits  of  this  city,  the  virtue  Gold  Mlu- 
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iog  Company  have  ofttabliRhed  a  10-etanip  Bteam-niill,  for  crnsliing  the  quartz  takex 
iVoiu  their  celebrutiMl  tiiinc%  the  Kocklelluw  and  Union  lode,  8eveu  inilcH  distant.  Thii 
VfSiH  discovered  iu  1^5(33,  and  has  beiMi  ^voI'ked  ever  Muce;  the  ledge  is  two  feet  aud  t 
halt' wide  and  has  been  eutertMl  to  a  depth  of  400  feel,  yet  it  pays  better  than  ever 
yielding  830  per  ton.  Tim  mine  and  mill  employ  about  twenty  men.  Tweuty-tivc 
miles  hontheabt  fmni  Uaker  City  are  the  Burnt  Kiver  mines,  which  employ  abont 
one  hundred  and  tifty  men  iu  the  miniug  season.  The  camp  is  supplied  with  watei 
fiom  Burnt  Kiver,  aud  with  edibles  by  the  farmers  iu  the  vicinity,  who  raise  sweet 
potatoes,  tomat4)es,  fruits,  aud  cereals  iu  abundance. 

Kye  Valley,  one  of  the  ohlest  camps  in  the  county,  has  both  quartz  and  placer  mines; 
the  gold  is  of  a  coarse  (j^uality,  and  vulueil  at  froui  ^V2  to  $U)  per  ounce.  The  placer 
mines  extend  over  a  largo  area,  arc([uitu  deep,  employ  two  hundred  men  in  season,  pay 
from  $10  to  ^100  per  diem,  and  are  worked  with  water  from  the  ditch  leading  to  Dixie 
Creek.  Tbis  ditch  is  al»<MiMive  miles  long,  and  has  a  capacity  of  000  iixchos;  enough  to 
supply  all  deinnnd.  Tne  4[uartz  is  very  rich  iu  silver,  the  viehl  sometimes  amoont- 
iog  tx)  8300  iier  ton.     This  sum  was  derived  from  a  lode  called  Groeh's  Discovery  Lode. 

Humboldt  Basin  is  a  town  and  mining  camp;  the  mines,  which  embrace  placer  aod 
quartz,  arc  situated  in  what  seems  to  be  an  ancient  crater,  on  the  summit  of  Huml>i)ldt 
Mount^iin.    Large  nuggets  have  been  found  in  this  camp,  and  one  picked  np  iu  1866 
was   valued  at   8^'40.     All  the  gold  is  of   line  quality  and  worth  from  814  to  $18 
per  ounce.    The  mining  seas<ui  is  short — from  March  till  June — and  the  onl^'  water 
convenient  is  that  jiroduced  by  the  snow  meltetl  by  the  t-im.    Were   water  abnn- 
daut,  these  mines  would  prove  very  rich,  as  they  yield  an  averag(j  of  8-0  i»er  diem, 
though  they  have  iM^eu  worked  siuce  1^G2;  they  give  employment  to  two  hnudred 
men  iuclndiug  Chinese.     A  quartz  lo<le  found  there  is  well  detined  aud  pros|)ects  welL 
The  mines  are  supplied  from  Baker  City,  distaut  thirty-live  miles  iu  a  northwesterly 
direction.    Five  miles  southeast  of  this  camp  is  Amelia  City,  a  town  in  the  midst  of  • 
large  and  wealthy  mining  district.    There  are  about  thirty  gulches  iu  this  district 
Tvhich  pay  from  810  to  8^^0  per  diem  to  the  hand.    Water  is  plentiful,  and  is  conductei 
to  the  miues  by  a  ditch,  which  is  four  miles  long  aud  cost  about  $15,000. 

Shastu,  or  Willuw.  Creek  mines,  are  situated  iu  the  southwest  portion  of  Monnoa 
Basin,  and  yield  from  8o  to  8100  per  diem  to  the  hand  j  they  are  su))plied  with 
water  from  the  Alder  Creek  ditch,  which  is  forty  miles  loug  and  cost  35(KO0O;  aod  by 
the  great  canal  of  the  Malheur  aud  Burnt  River  Consolidated  Ditch  aud  Mining  Com- 
pany, which  has  a  length  of  one  hundred  and  twenty  miles,  a  capacity  of  two  tboamiDd 
five  hundred  inches,  and  cost  a  quarter  of  a  million  dollars.  Besides  these,  ther*"  are 
twosmalh^r  ditcijes,  which  have  a  ca])acity  of  one  hundred  inches,  a  length  ot  tbrue 
miles,  and  coHi  8?^.(:U0.  Tlie  vi\ui\}  lias  two  towns,  Kl  I.>orad<)  and  Malheur  City,  which 
have  a  popnlalioii  in  the  wmson  nl"  from  two  to  four  hundred  eneh.  These  inincH  an* 
supplii'd  witii  :i;^rieultaral  productions  from  the  Willow  Crock  Valley,  which  x»rodmfS 
esculents  anti  cereals. 

B|*i(l;Xport.  a  small  town,  and  the  headquarters  of  the  Chicago  Ditch  Company,  is  ia 
the  midst  of  a  placer  country  which  extends  lor  twenty  niih-.s.  The  ditch  there  lia-^a 
capacity  of  lifteeu  hundred  inches,  cost  8'^,00(.',  aud  supplies  one  hundred  gulches  iu  its 
course  <»f  thirty-live  miles. 

Clark's  Cre45k  mines,  four  miles  southeast  of  the  former,  were  discovered  in  I'^JVi.  aud 
have  been  worked  since-  by  from  two  to  live;  Iiundred  men  each  seast)n.  Thev  \  ichl  tn»ia 
810  to  r^^.O  p.  r  diem  to  the  man,  and  aresupi)lie(l  with  water  from  tlie  ditch  <ifVir:iu'j:nl 
Buckland,  which  has  a  length  of  ten  inih's,  a  cai)acity  of  400  inches,  and  cost  si.'J^'i'- 

Winter's  diggin;;s.  (iimletville,  and  otlier  camps,  extend  along  Burnt  River,  a  di-*- 
tanceof  torty-five  miles  up  into  tlie  Blue  Mountains;  the  mines  art?  iu  what  is  calltnl 
the  gravel  vein,  and  ])ay  well.  Nuggets  valued  at  from  8100  U)  8,')00  are  lound  finite 
often.  Water  is  scarce,  aud  the  main  dependence  is  on  melted  snow  ;  good  quartz 
ledges  have  been  found  recently  in  Uni}»qua  (inlch. 

Deer  Creek  camp,  situated  on  Powder  Kiver,  twenty  miles  northwest  of  Baker 
City,  is  worked  })rincipally  by  Chinese,  who  earn  about  $'-i  i»er  diem ;  water  i* 
supplied  from  a  diteh  connecting  with  the  river.  Auburn  mining  district  was  tlis- 
covered  in  lf?;>2,  and  for  three  years  subsequently  employed  a  population  of  frouifonr 
to  six  hundred  ;  it  has  yielded  several  million  dollars  and  is  still  paying  well.  It  i* 
supplied  with  water  from  the  Auburn  Canal,  which  has  a  capacity  of '2,000  inches,  a 
length  of  thirty  miles,  and  cost  82i50,0tH).  The  Oro  Fiuo  lod(s  iu  tiiis  camp  prospects 
very  largely;  a  tunnel  400  feet  long  has  alreaily  been  worked,  aud  the  more  prog- 
ress made  the  better  does  it  yiehl. 

Stilcs's  Gulch,  live  miles  from  the  preceding,  produces  coarse  gold,  some  of  the  nug- 
gets being  valued  at  ^100  to  §1,000.  Owiug  to  the  scarcity  of  wat«r  it  is  but  little 
worked. 

Gridin's  Gulch,  eight  miles  west  from  Baker  City,  is  the  place  where  gold  was  first 
discovered  in  the  county,  in  the  autumn  of  IbOl.  It  has  yielded  largely,  but  it  employs 
only  thirty  persons.  Washingron,  Kean,  and  other  gulches  have  been  mined  since  ItHJT, 
and  afe  yet  worked  to  advantage  by  two  hundred  persons.    A  fine  quartz  lode  on 
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ReanGnlcli  yields $^)0  per  ton:  it  ih  crn8hiHl  at  tho  Virtue  mine  at  Baker  City.  Tlio 
furnier  ^nleli  is  owned  l\v  Chiiu'Ki.r,  who  earn  an  average;  of  ^')  per  tlHV.  Sal'iu)ji  Creek 
luiiieM  ^ieltl  from  8'>  to  $*iO  per  diem  lo  tlut  liund  ;  tlitMpiartz  ledges  iIkmc  li:i\o  heeu 
worked  a  little.    Water  is  Ktipplied  by  tlnvc  «lit.elies,  ereeted  at  a  eo8t  ot" ?>.'>,( il'O. 

Kork  Creek  iniu<»,  twelve  miles  nortli  of  tli»^  town  of  I'oealiontaM,  wliicli  are  I'xton- 

BiTC  anil  pronusi.^  to  bo  lasting,  yield  from  $10   to  ^fiO  per  diem  to  tb(^  hand  dnrin;; 

the  mining  season;  water  is  8up]died  by  tlie  Kook  Creek  diteh,  whieb  barf  a  b'U«;th 

of  Hix  milcH,  a  capaciry  ot  5U0  incbert,  and  eost  Slf.OiiO.    Good  paying  mines   bavo 

b«Mi    di-covered    recently   on   Coimer  Creek,  forry  mile»   southeast  of   Baker  City, 

i>enr  Snake    River.    A  qnart/  lode — tbc^    Kddb>nian — is   one  of   the    riebest   in   tiio 

State:    it  is  two  feet  and  a  balf  wide,  and  well  detined,  with  ^ood  easin«;s.    A  10- 

fttamp  niiil  has  been  erected  tbere,  and  all  reports  attest  the  riebuess  of  tbe  rock. 

Tiji^  re;{ion  promises  to  be  on(^  of    tbe  best  miniufr  eamps  in  tbe  i^tate  wbiMi  it  is 

proHpected.    TJiero  are  only  a  f^-w  persons  in  tlie  di^triet  at  present,  antl  tljey  do  not 

care  to  bunt  quartz,  as  lon<;  as  ])laeer  mines  can  be  found.     A  lar^e  area  of  <Mmntry 

baa  not  been  prospected  in  tbe  least,  as  tbe  obi  mines  are  still  paying  well.     Fi-om 

all  infurmati«>ii  tbat  can  be  ^ntbered,  Baker  County  bas  only  comnnmeed  to  develop 

ituricb  mineral  treasures,  ft)r  lbon;r|i  over  one-tbird  of  Ibc  population  is  now  enj5a;;ed 

in  mining,  it  may  be  safely  estimated  tliat  twice  or  tbriee  tbe  nnndter  eould  laii-suo 

il  with  prolit.    Tbere  is  more  enterprise  nninilested  in  tbe  county  tiian  in  any  e([ual 

ireaon  tlie  coast,  which  isap])arent  fmm  tbe  fact  tbat  two  hundred  and  sixty  mib'sof 

ditcheft,  having;  a  capacity  of  7,3r;0  inches,  and  eostini;  ab(mt  S4)4^^,00O,  have  Ik'eu  built 

tbere,  and  tliat  more  are  bein;;  constructed  as  rapid iy  as  they  are  required. 

Grain  of  all  kinds  is  low  this  winter.  There  is.  however,  market  for  all  tbat  is  pro- 
dncfNl. 

The  climate  is  very  healthy.  There  are  no  chills  here.  Rhniimatism  and  bilious 
Uver  aru  the  most  prevab^ut  diseases,  we  believe.  There  is  an  abuiubinee  of  ^xmii 
tioiberCpine  and  lir)  in  tiiis  country.  There  1-4  ulso  ]denty  ol' ^ood  tstone.  Luuilu'r 
i«  worth  from  $14  to  §1H.  Good  water  is  <:btained  by  dig;;inj:  from  8  to  M  feet.  Tlie 
feuciety  is  as  good  as  most  of  frontier  countries.  Tiiere  are  eburcbes,  and  our  school 
aflvauta^es  caunot  be  excelled.  Mechanics  ;;et  from  ^-i  to  85  per  day.  Labor  is  $A0  to 
IlVJ  per  month,  i^old  coin.  Then*  ar<*  slaek  'times  now,  but  tbere  is  p'ueTally  a  plenty 
of  work  to  do.  Tbe  conntry  is  inq)roving  very  fast.  It  costs  a  little  more  to  live 
berc  than  east  of  the  Rockv  Mountains. 

Cattlt*  are  very  cheap,  and  horses  are  lower  in  i)rie<»  than  they  have  been  since  the 
first  settlement  of  the  valley.  I*oTii«'s  sell  at  from  ^i\  to  .^:jn.  Ameiiean  horses  at  from 
fii)  to  ?5p>5.  It  wouM  cost  from  !^,iOO  to  §500  to  {;et  a  team.  Wajjons  are  hi«;bcr  than 
east  of  the  mountains. 

It  cr»sts  from  Omaha  to  Baker  City,  via  Kelton,  T'tah,lirst-e.lass, .^l.'iO;  and  second- 
cljivs.  Sllf),  Pnrcbasi^  a  tbrongli  ticket.  It  wouhl  nut  be  advisable  to  ship  a:iN  thing 
except  bedding,  clothing,  &c. 


CHAPTER    V. 

UTAH. 

Ill  tlio  mining  industry  of  th\^  Territory  pjroat  onor^jy  was  every  wliero 
displayed  up  to  the  time  ol"  the  unfortunate  rnian4'ial  panie  in  the  Ka.st. 
Daring  the  last  quarter  of  the  year,  ho\ve\-er,  a  great  many  of  the 
largest  mining  companies  of  Utah,  and  nearly  all  the  smelt in;i-v»'orks, 
either  stopped  operations  entirely  or  i)rosecuted  them  on  a  very  limited 
scale. 

It  18  noteworthy  that  during  tho  panic  most  of  the  English  com- 
|)auies  were  in  the  worst  straits,  and  even  the  Flagstalf,  whi(»h  has  been 
heretofore  considered  the  company  resting  on  the  most  scdid  founda- 
tions, came  into  serious  linancial  dilliculties. 

Smaller  mining  enterprises,  ami  especially  those  in  which  the  ])art- 
ners  are  themselves  working  miners  or  citizens  of  Utah,  did  not  suffer 
as  much  as  tbe  large  stock-companies,  though  they  too  were  much  em- 
barrassed for  a  time  on  account  of  the  impossibility  of  selling  ores  to 
anelting-works. 

As  to  tbe  latter,  I  have  to  notice  tbe  erection  during  tbe  forepart  of 
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the  year  of  a  namber  of  new  works,  most  of  which  are  of  large  capacity, 
and  the  enlargemoDt  of  some  of  the  oldet  works.  Among  the^ former 
are  the  Chicago  Works  at  Bash  Lake,  the  Shannty  Springs  Works  in 
Star  district,  the  Mammoth  Oopperopolis  Ckypper  Works  in  Tintic,  and 
the  Oaleua,  Sheridan  Springs,  I^t  Chance,  and  Mountain  Chief  Work% 
near  Sandy  Station,  on  the  Utah  Sonthem  Bailroad.  Among  the  latter 
I  mention  the  American  Works,  (formerly  Bobbins%)  enlarged  to  three 
times  the  former  capacity,  and  the  Wahsatch  Works  at  Big  Cotton* 
wood.  Most  of  those  smelting- works  situated  near  the  Utah  Southern 
Etailroad  have  been  in  oi>eration  during  the  greater  put  of  the  firsfe 
three  quarters  of  the  year,  smelting,  some  of  them,  Bingham  ores  alonc^ 
and  others  Bingham  ores  mixed  with  higher  grade  ores  from  Little  and 
Big  CottonwoM  and  other  districts.  The  result  Is  a  largely-increased 
product  of  base  bullion  during  1873,  as  will  be  seen  by  comparing  my' 
statement  given  below  with  the  one  contained  in  my  last  report.  Ai 
to  the  fiuancial  success  of  the  smelting-works,  I  am  sorry  to  say  that 
very  few  indeed  have  been  profitable,  as  was  shown  by  the  many  at- 
tachments on  account  of  debt  in  the  latter  part  of  the  year.  It  mnst^ 
however,  be  remembered  that  this  time  was  an  extremely  nnfiftvoralrie 
one  foi^  any  busiueas  throughout  the  country.  It  is,  moreover,  only^too  ; 
true  that  the  greater  part  of  theUtah  worlds  are  managed  without  teehf*.  *, 
niofd  ability^  and  that  fortunes  are  there  lost  in  slags,  dust,  and  matte-  I 
which  might  easily  be  saved.  The  Gtormania  refining  and  separatiDf '  i 
works  form,  in  this  respect,  one  of  the  exceptions  to  the  general  mla  i 
They  have  ueen  steadily  at  work  and  are  a  technical  as  well  as  a  flnaa*  ] 
dal  success.  These  works  are  among  the  very  few  in  thiscountqr  ; 
where  a  lead  fit  for  the  manufacture  of  white  i€«d  is  produced.  Ibia 
works  treated  during  1873: 
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great  deal  of  prospecting  has  been  carried  on  in  the  sonthem  part 
e  Territory,  imd  several  new  districts  have  been  organized.  With 
exception  of  the  discovery  of  the  extraordinary  richness  of  the 
:>  mine  at  Dry  Gafion,  Ophir  district,  there  have  been,  however,  no 
developments  of  great  importance. 

e  iron  and  coal  region  iu  the  southwestern  part  of  Utah  has  re- 
)d  mach  attention  dnring  the  year,  and  a  strong  eastern  company 
work  there  erecting  furnaces  for  the  production  of  pig-iron,  in 
r  to  be  ready  for  work  when  the  railroad,  which  is  slowly  out 
lily  extended  southward,  reaches  the  fields. 
the  direction  of  dressing-works,  which  are  so  essential  for  a  very 
)  part  of  the  Utah  ores,  an  advance,  which  I  hope  will  be  permanent, 
seen  made  by  the  erection  of  wet  dressing  machinery  in  Bingham 
m  by  the  Utah  Silver-Mining  Company,  and  of  a  Krom  con- 
rating- works  in  Salt  Lake  City.  Neither  establishment  was  entirely 
tied  at  the  end  of  the  year,  but  both  were  very  near  completion. 
Emma  Company,  ib  Little  Cottonwood,  has  built  small  dre^sing- 
[8  for  the  purpose  of  concentrating  the  large  amount  of  third-class 
m  its  dumps.  These  works  have  produced  between  600  and  1,000 
of  high-grade  concentrates ;  but  it  has  been  impossible  to  get  any 
BCt  data  in  regard  to  the  costs  or  metallurgical  losses  of  the  under- 
Qg,  the  management  of  the  Emma  mine  having  refused  all  informa- 
in  regard  to  the  mining  or  other  works  of  the  company.  In  my 
ion  it  is  very  doubtful  whether,  with  the  class  of  Utah  ore  repre- 
ed  by  the  Emma,  dressing  will  be  financially  or  even  technically 
easful. 

tie  following  statement  of  the  product  of  Utah  for  1873  iu  gold,  sil- 
lead,  and  copper  has  been  compiled  with  care  from  the  best  attaiu- 
\  authority. 

GOLD. 

m  placers,  (express  shipments  plus  20 

ercent  in  private  bands) $32,  616  00 

racted  at  Germania  Works  from  Utah 

allien,  1,100  ounces 19,800  00 

Totalgold $52,426  (^ 

SILYEB. 

daced  by  stamp-mills,  169,486  ounces, 

t;$1.18 $199,993  48 

racted  from  Utah  base  bullion,  360,180 

mces 425, 012  40 

taiued  in  bullion  shipped,  (8,032  tons)  1, 807, 200  00 

tained  in  ores  shipped,  (12,384  tons) .  1, 424, 160  00 

tained  in  bullion  on  hand,  (500  tons) .  122, 500  00 

3, 978, 865  88 

i  amount  in  1,666^  tons  on  hand  Jan- 

iryl 263,091  00 


Total  silver 3,725,774  88 

17  M 


< 
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LEAD. 

Prodaced  at  Germania  Works  from  Utah 
ballion,  2,430  tous,  at  5  cents  per  poand     $243, 000  00 

Contained  in  ballion  shipped,  8,032  tons, 
at  4  cents  per  pound 642, 560  00 

Contained  in  lead-ores  shipped,  30  per 
cent,  of  11,075  tons,  at  2^  cents  per 
pound 166,125  00 

Contained  in  bullion  on  hand,  500  tons, 
at  4  cents  per  pound 40, 000  00 

1, 091, 685  00 
Less  amount  on  hand  January  1, 1,666^ 
tons,  at  4  cents  per  pound 133, 320  00 

Total  lead 958,361 

COPPBIU 

In  1,309  tons  of  ore  shipped,  24.6  per 
cent.,  at  $52.74 $69, 036  66 

In  126  tons  of  black  copper,  90  per  cent., 
at  $223  per  ton 28, 098  00 

Total  copper 97, 13 

Total  product  of  metals 4, 833,  70 

Product  of  gold  and  silver $3, 778, 20< 

Remarlcs  on  the  above  statement. — The  amount  of  gold  product  is 
than  the  estimates  of  Messrs.  Valentine,  Fabian,  and  others,  whc 
properly  include  in  the  product  of  the  Territory  a  part  or  the  Vho 
the  gold  extracted  at  the  Germania  Works  from  base  bullion  pnrch; 
for  tbose  works  in  Nevada,  principally  at  Eureka.  The  silver  and 
of  this  Nevada  bullion  have  also  been  heretofore  erroneously  adde 
the  Utah  production.  The  Germania  Works  treated  during  the 
1,670  tons  of  Nevada  bullion,  extracting  200,400  ounces  silver  and  i 
ounces  gold. 

The  value  of  Utah  base  bullion  shipped  is  estimated  at  $225  per 
Mr.  Fabian  estimates  it  at  $250,  which  I  consider  too  high,  because 
amount  of  low-grade  ores  treated  (containing  considerable  lead, 
hence  producing  low-grade  bullion)  was  proportionally  large  du 
1873.    The  Winnemuck  and  the  Flagstaff  (and  the  Davenport  for 
of  the  year)  were  the  only  works  producing  high-grade  bullion  in  1j 
quantities.    The  numerous  works  along  the   Utah  Southern  Kaili 
smelted  chiefly  Bingham  Canon  lead-ores,  producing  bullion,  a  g 
deal  of  which  did  not  contain  more  than  30  to  40  ounces  of  silver, 
value  of  $225,  estimated  by  me  as  the  general  average,  includes  i 
and  silv 
tons  of 
the  value  in  gold  may  be  5  per 

The  value  in  gold  and  silver  (mainly  silver)  of  the  ores  shippe 
estimated  at  $115  per  ton,  for  the  reason  that  of  the  12,384  tons  ship 
964  tons  from  the  Mono  mine  yielded  about  $442,000,  or  an  averag 
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1458  per  ton;  at  least  600  tons  of  Emma  dre5(sed  ore  were  worth  9500; 
1,309  tons  of  copper-ore  carried,  at  a  low  estimate,  #1*0  per  ton  in  gi^ld 
md  silver;  and  126  tons  of  black  copper,  aboat  #80  per  ton.  This 
leaves  9,388  tons  of  unknown  valne,  which  can  safely,  however,  Iv 
assumed  to  have  contained  over  45  onnces  of  silver  (ler  ton,  since  it 
would  scarcely  pay  to  ship  it  on  a  lower  basis,  Tl\e  average  for  all 
shipments,  thus  obtained,  is  #115  per  ton. 

The  bnllion  on  hand  and  in  transit  is  estimated  at  500  toDS,  against 
1,666}  tons  at  the  end  of  1872.  Id  that  year  the  Gernuuiia  Retiiiiiig 
Works  alone  had  on  hand  over  800  tons.  The  value  of  the  stock  on 
hand  having  been  included  in  the  last  report  as  part  of  the  product  of 
1872,  at  a  reduced  lead-value,  to  allow  for  the  exi^ense  of  n'fiuing,  is 
iH>w  subtracted ;  while  the  estimated  amount  now  ou  hand  is  adiUnl. 
The  silver  contents  are  taken  fur  each  year  ou  the  biisis  of  the  general 
average  for  the  year. 

In  reckoning  the  values  of  lead,  the  refined  metal  is  taken  at  5  ceut*^; 
the  metal  in  li^se  bullion  ingots,  or  pigs,  at  4  ceuts,  and  the  metal  iu 
ores  at  2^  cents  per  ]M>und. 

The  values  of  copper  h^ve  been  calculated  at  the  prices  paid  in  Salt 
lake  upon  the  assay.  These  were,  for  24.6  per  cent,  ores,  #50.60  i>er 
ton,  currency ;  for  90  jfer  cent,  black  copper,  #252  iH»r  ton,  currency.  I 
have  calculated  the  prices  in  gold  at  113,  thus  reducing  the  values  to 
eoin,  in  harmony  with  the  remainder  of  the  statement  of  metallic  x>r\>- 
duct 

Little  Cottontcood  ^iVrtW.— As  heretofore,  this  district  has  maintaimnl 
Its  reputation  for  the  production  of  the  highest  grade  of  smelting  on\s 
in  large  quantities.    A  greater  number  of  mines  eontribntiMl  to  tho 
ihipmentfl  during  1873,  than  in  any  previous  year.     But  the  Emma, 
ooce  known  as  the  largest  and  richest  deposit  in  the  district,  has  fallen 
off  in  production  very  much,  and  at  the  end  of  the  year  the  most  acti^•e 
isxplorations  in  depth  on  this  property  had  failed  to  develop  another 
ore-body  of  magnitude.    From  the  beginning  of  the  year  far  into  tho 
sommer,  the  lower  works  of  the  Emma  were  much  trouble^l  with  \vatt»r, 
the  pumps  then  in  the  mine  not  being  of  sufficient  size  to  keep  the  wator 
down.    This,  I  am  informe<l,  wa«  afterward  remedied.    The  upi>er  oiv- 
bodies  being  very  nearly  worked  out,  explorations  were  carried  on  in 
depth,  as  soon  as  the  removal  of  the  water  permitted  it.    During  all 
this  time  the  most  contradictor^'  reports  in  regard  to  the  mine  w(mo 
afloat;  and  this  state  of  affairs  was  csi>ecially  promoted  by  the  circum- 
stance  that  no  visitor  was  allowed  to  enter  the  mine  under  any  circuni- 
itances.    At  the  end  of  the  year  the  common  report  was  that  a  very 
brge  and  extremely  rich  body  of  ore  had  been  struck  in  the  bottom  of 
the  main  shaft,  which  was  said  to  have  passed  through  the  limestone 
aad  found  a  wide  **  vein"  of  galena,  very  rich  iu  silver,  in  the  underlying 
mnite,  500  feet  from  the  suriace.    This  rumor  obtained  much  credence 
I  m  Utah,  as  well  as  in  London.    But  finally,  in  the  first  week  of  Febru- 
I  tty,  1874,  a  circular  from  the  directors  of  the  company  denied  the  truth 
I  of  the  report;  and  it  is  now  said  that  the  alleged  granite  in  the  bottom 
I  of  the  shaft  is  only  brecciated  limestone,  and  that  the  Emma  mine  is  at 
f  this  time  without  any  considerable  reserves,  though  it  still  produces 
i  from  sixty  to  seventy-five  tons  of  rich  ore  per  week.  •  During  the  year 
I  the  second-clasd  ore  from  the  dumps  of  the  mine  has  been  concentrated 
[  hy  means  of  jiggers,  an  ore  assaying  $1,000  and  upward  per  ton  being 
imported  as  the  product  from  this  oi>eration.    The  number  of  tons  of 
eoncentrated  ore  produced  from  the  dumps,  I  have  not  been  able  to  as- 
certain, nor  the  value  of  the  total  product.    The  amount  of  Emma  ore 
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siimpled  at  Mr.  MacUintosli'a  works  in  Salt  Lsike  City,  during  3873 
liowpver,  is  reiiortfd  to  ine  liy  tho  owner  of  the  eaiujiliiig-vrorki^  a8  7,26( 
tons.     MoHt  of  tbis  lias  been  smelted  in  Ctafa. 

Tb»  Fl»getaff  mine  wna  steudily  worked  until  N'ovemlier,  when  opent 
tious  vera  snapeuded  for  »  short  time,  ou  account  of  au  atttichmeut 
agMinst  the  mine  by  Citi>t3iR  Porbrn,  one  of  thu  niHnager»  of  the  ]tTo^ 
erty  up  to  that  time,  and  a  sirike  nf  the  iuiuer»,  which  took  place  abogl 
the  aame  time.  This  splendid  mine  has  prodncerl  during  187:1,  accord- 
ing  to  the  directors'  report,  l.l.fKMl  tons  of  ore  of  an  average  value  of  9iH 
lier  ton  in  the  ore-market.  The  saine  re|K>rt  says  the  expenses  for  aiio- 
ing  ought  to  have  been  $5,  hanling  $S,  estabtisbment-charges  $4,  toMi 
417,  leaving  8-17  profit  per  ton.  Yet  there  was  not  only  no  profit  madi\ 
but  in  the  fall  the  company  was  very  heavily  in  debt  and  the  valneni 
the  sbareH  depreciated  rapidly  in  London.  After  tbe  stoppage  abot^ 
nietitioned,  Mr.  Patricrk  was  appointed  nmnager. 

Although  bardly  any  prospecting  work  and  development  in  advaSl 
took  place  in  the  mine  daring  the  year,  the  reserves  in  sight  in  tbe  ndi 
in  December  were  estimated  by  Mr,  John  Eddy,  a  (loruish  esj>ert, 
C,80U  tons.  The  ore  raised  from  tbe  mine  was  mostly  smelt«d  att 
Flagstaff  and  Last  Ohanc*  Smelting- Works,  bat  3,fi!)5  tons  were  sauiiri 
at  the  Pioneer  Sampling- Works  at  Salt  Lake  City  and  ebtpped.  Aocal 
itig  to  the  latest  advice  from  the  mine  it  was  in  good  condition  and  abo 
^ISU  tuns  of  ore  were  shipped  to  the  smelting- worka  weekly.  The  Fla 
Htiill' Smelting- Works  were  lying  idle,  and  the  ore  was  reduced  atti 
Last  Chance  Works, 

The  Winsor  Company,  owning  tiie  Last  Chance,  Hiawatha,  Savty 
and  Montezuma,  has  worked  it«  rnine^  actively  during  tbe  yei 
ore  from  these  mines  is  rich  in  silver  and  lead,  rarely  containing,! 
shipped  to  the  furnaces,  less  than  50  ounces  of  silver  per  ton,  and  30 1 
35  per  cout.  of  lead.    The  company  sent  1,250  tons  of  ore  to  the  Pioneer 
Sampling- Works  at  Salt  Lake  City  during  1S73;  ISl  tons,  assaying  trmn 
32  to  43J  ounces  of  sUver  per  ton  aud  31  per  cent,  of  lead,  were  bought 
by  the  American  Smelting  Company. 

Tbe  Grizzly,  situated  ou  Grizzly  Flat  above  Alta  City,  has  shipped 
],200  tons  of  ore  to  tbe  B»mpliug-works  during  the  year.  It  is  well 
opened  by  sbafts  and  levels,  which  sbowaa  ore-deiK>sit5  to  6  feet  thick. 
Tbe  mineral  is  rich  iu  lead  and  silver,  and  is  esteemed  by  the  amelterx. 

Tbe  Vallejo  hns  also  been  actively  worked,  750  tons  of  ore  having 
been  sent  to  the  sampling- works.  During  tbe  heavy  soowu  in  the  winttv 
of  1873,  when  other  mines  on  Emma  dill  were  seriously  interfered  with 
iu  their  regular  shipments,  tUi.s  mine  was  enabled  to  work  uninteri'upt- 
ediy,  by  the  help  of  the  wire  tramway  spoken  of  iu  my  last  report. 

Tbe  Oxford  and  Geneva,  a  new  mine,  which  has  sprung  into  Dotiflt 
during  the  year,  is  situated  in  the  limestone  on  the  left  side  of  Litti* 
Cottonwood,  on  what  is  called  Peruvian  Hill,  nearly  opposite  the  Flag> 
staff.  Tbe  first  ore  shipped  from  this  mine,  a  lot  of  45  tons,  sold  to  tM 
American  Smelting  Company,  assayed  28.28  ounces  of  silver  per  toa,aBd 
32  per  cent,  of  lead.  Of  250  tons  subsequently  sampled  at  tbe  Pkmert 
Sampling- Works,  the  value  is  not  given. 

The  Toledo  baa  shipped  some  very  rich  ore,  which  Is,  however,  poof 
in  lead,  as  shown  by  125  toun,  bought  by  the  American  Smelting- WoHu, 
which  assayed  4  percent,  of  lead  and  90  ounces  of  silver  per  ton. 

The  Highland  Chief  has  also  shipped  rich  ore,  of  which  84  ttms,  con- 
taining 63.66  ounces  silver  and  37  per  cent,  of  lead,  were  bought  by  ths 
AmericBQCompanylu  August.  This  may  be  taken  aatheaverage  value 
of  tbe  ore  shipped  from  the  mine. 


'1 
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e  Welliogton  has  had  300  tons  of  ore  sampled  at  Salt  Lake,  and 
as  stuall  lots  were  sold  to  the  iurnaees  directly.    The  assays  of  such 

15  came  under  my  observation  showed  from  52  to  50.5  ounces  of 
r  per  ton  and  28  to  34  per  cent  of  lead.    . 

D  Bevolution  and  McKay  have  shipped  about  50  tons  of  very  rich 
kSBayiug  200  ounces  of  silver  per  ton  and  15  percent,  of  lead.  The 
fty  is  opened  by  an  incline  30  feet  deep  and  by  75  feet  of  drifting. 
Mre-vein  is  from  3  to  5  feet  thick. 

d  Davenport  Company,  like  nearly  all  the  other  English  companies 
ah,  experienced  great  financial  difficulties  in  the  fall.  Its  mines,  the 
inport  and  Matilda,  are  situated  on  the  dividing  ridge  between  Big 
Little  Cottonwood  Canons,  about  a  mile  east  of  the  Emma.  Both 
s  were  continuously  worked  up  to  the  time  of  the  financial  panic 
le  East.  The  developments  on  the  Davenport  consist  of  several 
led  shafts  and  drifts,  and  a  tunnel  600  feet  long.  Through  the 
r  Dearly  all  the  ore  has  been  transported  to  a  platform,  whence  it 
at  down  for  700  feet  on  a  tramway  toward  the  valley.    From  here 

16  fornaces,  ten  miles  distant,  at  the  mouth  of  Little  Cottonwood 
in,  it  is  hauled  by  wagons.  The  deposit  of  ore  in  the  Davenport 
averaged  so  far  about  5  feet  in  width.  It  is  very  ferruginous,  and 
y  contains  less  than  sixty  or  seventy  ounces  of  silver  to  the  ton, 
>nly  twelve  to  eighteen  per  cent,  of  lead. 

m  Matilda  deposit  is  connected  with  that  of  the  Davenport;  but 
d  the  latter  has  an  inclined  position,  the  ore  in  the  former  stands 
ly  vertical.  Its  width  is  very  variable,  and  has  changed  from  4  to 
set.  Both  locations  are  covered  by  United  States  patent.  In  May, 
,  a  new  manager,  Mr.  Philpotts,  was  sent  out  from  London.  On  his 
ral  he  found  the  company's  affairs  in  a  very  unsatisfactory  state. 

15  in  .debt  in  Utah  to  the  amount  of  $75,000,  on  which  it  had  to  pay 
ry  high  interest.  About  1,000  tons  of  ore  were  then  in  sight  in  the 
mines.  During  Mr.  Philpotts's  brief  management  he  succeeded  in 
cing  the  debts  of  the  company  to  $40,000.  At  that  time  765  tons 
re  were  stored  up  at  the  ftirnaces,  and  200  tons  at  the  mine.  Mr. 
•ge  J.  Johnson,  a  graduate  of  the  Freiberg  School  of  Mines,  and 
>wner  of  one  of  the  sampling  works  at  Salt  Lake  City,  then  took 
ge,  and  employed  Mr.  Weberling,  a  well-known  metallurgist  of  the 
tf  as  manager  of  his  smelting- works.  Mr.  Johnson  at  once  saw  that 
ires  of  the  Davenport  could  not  be  smelted  without  gieat  loss,  on 
ant  of  the  small  percentage  of  lead  contained  in  them.  He  tried, 
&fore,to  purchase  ores  rich  in  lead,  in  order  to  mix  them  with  those 
L  the  Davenport;  but  before  he  could  finish  his  first  campaign,  the 
c  broke  out  in  the  East,  and  the  creditors  of  the  company  demand- 
he  money  due  them.  As  none  had  been  earned  yet,  and  no  help 
forthcoming  from  England,  the  result  was  that  the  works  and  ores 
iie  company  were  attached,  and  the  latter  were  sold  under  the 
jfTs  hammer  at  extremely  low  prices.  The  latest  information  I 
J  received  in  regard  to  the  affairs  of  the  company,  is  that  the 
enport  Company  intends  to  reorganize  in  London  and  to  furnish 
,000  of  new  capital.  This,  together  with  the  ore  and  bullion  yet  on 
i,  is  thought  to  be  sufficient  to  overcome  all  difficulties. 

16  Victoria  and  Imperial  Tunnel  Company  was  incorporated  in  1872, 
A.lice,  Excelsior,  Imperial,  and  Amy  May  mine^  being  consolidated 

that  company.    This  tunnel  is  located  on  the  Emma  Uill,  and  runs 

length  of  640  feet,  for  the  purpose  of  tapping  the  above-named 

\s.     At  a  distance  of  482  feet  from  the  mouth  of  the  tutinel  a  vein 

struck,  averaging  5  feet  of  paying  ore.    The  depth  perpendicularly 
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from  surface  at  thia  poiDt  is  277  feet.    Eiglity  feet  bej-ood  this  tht*  In 
uel  crusiie»i  u  vein  of  about  i  iucbes.    I'lie  assay  vuluo  of  om  in  tli 
veil!  was  $777.     According  to  the  last  surveys  tuade  oit  the  itwper 
tbti  tuuuel  at  120  I'eui  will  cut  tbe  maio  veia.    Cousiderablo  prospecG 
Iins  been  done  on  ulaitua  above ;  sbat'te  to  tbe  dcpiti  of  trotu  3U  to  1 
fe«:t  bave  beeii  huiiIe,  all  akowiiig  more  or  lesd  of  flue  ore.     About 
toua  (if  ore  were  sliii({ied  from  tiiia  iniLo,  Jauuary  2(1, 1»7-1,  this  be 
the  first  sbipiiieut  made.    This  tuuuel,  if  coutiuued,  will  not  only 
the  Aliee,  Excelsior,  luiirerial,  and  Amy  ilay,  but  also  tbe  Davenj 
mine. 

There  are  a  nnmber  of  other  tunnel  locations  in  Little  Uottonwo 
among  which  may  be  meutioned   the  Howlaud,  .^tna,  and   Estli 
These  three  have  been  worked  more  or  leas  during  the  year. 

The  following  is  a  list  of  the  more  importaut  locations  in  Little  C 
tonwood  (Jailou,  as  imblished  in  the  Loudon  Miuing  Journal,  by  1 
Froiseih,  of  Salt  Lake  City  : 

Nameofloda. 

Uabr  of  ». 
cold. 

NMBBoflooalor.             1 

A<iB,i».iMB 
July  10,  law 

WS  Wnndb  Urtal 

Ti.u.A«nolal  

AletTnlliot  M«l 

e  L  Hinrard. . 

Janiea  Sniilli 

KS?^::::;::::::::::;;:;::;;;:::-;;::::- 

liUr.  iAe-.o 

SE:  JS 
SS:  SIS! 

Usr.  10, 1870 
Uar.  19,J870 
A  r.    1,1870 
Apf.  19. 1S7U 

Apr.  ■ae,  loiu 

SK:|S 

A  r.'  te,  1810 
Apr.  W,  ISIO 
Apr.  sa,  ISTO 
Apr.  M.  1810 
Apr,  W.  ISTO 
A  r.  »a,1870 
May    l>.  11)70 
May  SW,  1S10 
May  ST.  870 
Jddi)».  «n 
Jnne9D,   %V) 

JUDOH    910 

Jane  14,  sio 
JmbSS,  mo 

i;  "  :-  '■■■■■■■'  -, 

MwvAnii 

gr&h  :::::;::::::::;::::■:-;::-■: 

A-J.DMpain 

■imSunivaa.. 

gSl?^.^.:::;::::;:::::;;:::::::::;:::::;:::::, 

Sf;",:  s 

Sl;l!;S 

solrtitiisio 
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KMmo/lDdfL 


lit:;:::;;::; 

fc 

* 

S;:;;;::::;:: 

AuMb  Ho.  ■  - 


imnd  Psdilock 


■UhXuB*!... 
'VialitmiBei. 


ilBaatain...'.'.. 


Out  la^; — 


Join  1,1871 


Sept.  S,im 

Sept,  tllinl 
3»]it,n,ieii 


May  T.im* 
Uay  g,18n 
M«y  13,  ISIil 

Uay  ea.  lari 
May  a*,  in* 
.Tune  3.1911 


Jnly  14.  \gJU 

July  9,  una 
jDiy  tf.  ten 


KiuuSDfloouor. 


M.  K.  Hukniu  -. 


W.  a  Harlow .. 


Chi^ra 


Thonua  E«iuiu  ■  ■ 

Robetl  Ellis 

B.e.Otvts 


VlUlmWalUM... 


T.aOniy 

J.U'CnlkKili 

J.  A.  Vmeit"".'"' 

a^Deirey"'.;!;" 
W.A.Itoi/9id 

WUlUm  UoKeu  .. 


I  A.  Cobun 


J.M.IIul«ill.... 
millBiD  UmrB  . . 
THOrny 


T.E.Oniy 

J.C.Pflrter 

B.  £.  TbomtMOii 

O.L.  Howard 

C.H.Fry 

W.aHowlaDdetal" 


8*pL  i.isn 
Sf>BL.:n,i#n, 

Out.     -I.lcndl  J.J.Bu- 


J.K.IIayM 

U-pBirM    

K.  U.  Uoinll ... 

J.B.Srott 

JU-SBUy 

J.A.VaraM 

S  U.  DiBEbmu . 
D.C.Ui:Ulyna.. 
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Suneof  lode. 

oord.  "" 

NnmoofloiartM. 

^;^- 

JK'JSiT.iii'i-"- 

Oct.    lilSTS 
Out.    IttlBTI 

Dm,  I&IM-J 
Apr.   ^.lm 

J.W.WhittaH 

T.aotoy 

t". 

j|S^"-sr-:"r'^-v — 

I,  MoirtiM- 

^3 

iiBiH...<-~ 

J.E.^-in.lB 

i-is 

^ 

V-™™ 

The  following  is  a  Btotement  of  tbo  amount  of  ore  samplwl  at  the 
Pioneer  Sampling  Mill,  Salt  hako  City,  for  tlie  year  1873,  Irom  mines 
iu  Little  and  Big  Cottonwood  CaQoo  : 

Name  of  taioo.  -  Tonii. 

Emma   7,2fi8 

Flagstafl" 2,595 

Grizzly l.aOO 

Davenport WO 

Vallejo    7» 

Prinoe  of  Wales 09B  { 

Winsor ' 1,8G0 

WeBtem  Star , J0  ' 

Oxford  and  Geneva 399 

Maoltay » 

Bevolntion S 

WelliiigtoQ 300 

Total 14,952 

In  Big  Cottonicood  district  the  Eeed  and  BeD.soN,  Hijfliland  Cliief,  Wel- 
liogtoii,  Prince  of  Wales,  and  Bichmond  are  the  most  promiui-ut  mines, 
as  far  as  developmeuts  and  yield  during  the  year  are  concerned. 

Tbe  Eeed  and  Benson,  its  location,  mode  of  occurrence,  and  the  con- 
nection of  its  works  witli  tLe  valley  below  by  means  of  a  splendid  tram-_ 
■way  l,tJ0O  feet  long,  was  described  iu  my  la«t  report.  I  have  only  to 
add  bere  that  developments  bave  been  pushed  actively  during  1873, 
and  that  some  of  the  richest  ore  of  the  VVahsateb  SJoantains  has  bees 
niised  from  this  mine.  Important  discoveries  of  rich  ore  in  quanli^ 
were,  however,  made  so  late  iu  the  w>asuu  that  but  little  ore  was  takes 
out  from  the  new  bodies.  The  ore  Kbip|ied  by  the  mine  during  the  year 
bas  principally  been  smelted  by  tbe  American  and  Wahsatuh  Smelting 
Works.  It  is  a  very  lerruginous  ore,  containing  about  25  jwr  cent,  w 
lead  and  over  50  ounces  iu  silver.  The  mine  is  now  sunk  uiKtn  to  a 
depth  of  OUO  i^t,  aud  tbero  is  n  tunnel  on  it  500  teet  long. 

The  developments  in  the  Highland  Chief  and  Wellington  are  materi- 
ally aided  by  the  employment  of  the  logersoll  drill.  The  rock  met  witb 
in  tbe  tunnel  is  a  very  siliceous  limestone,  but  4  running  feet  are  neve^ 
tbeless  excavated  every  twenty-four  hours.  Both  mines  have  shipped 
ore  during  the  year ;  that  from  the  Wellington  coutuiniug  about  22  pet 
cent,  of  lend  ami  33  ounces  of  silver  per  ton,  while  that  lioui  tbe  Jlit;li- 
land  Chief  is  much  richer,  assaying  Si  percent,  of  It-ad  and  li.")  ounces 
of  silver  per  ton.  In  the  same  mineral-bearing  zone  as  the  above  mines 
lie  the  Homeward  Bound,  Sailor  Boy,  (on  Eessler^  Peak,)  McDonald) 
Jtfootreal,  &c 
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On  the  North  Fork  of  Big  Cottonwood  Gafion  is  sitaated  the  Dolly 
Varden,  developed  by  an  incline  200  feet  deep.  It  shows  a  large  deposit 
of  low-grade  ore,  several  hundred  tons  of  which,  assaying  about  $25  per 
ton,  have  been  shipped.  It  is  a  good  smelting-ore.  The  Mayfield,  Ade- 
laide, York,  Patchen,  and  several  others  are  in  this  vicinity. 

In  Honey-Comb  Fork  are  situated  the  Prince  of  Wales  and  Bichmond. 
The  first  is  opend  by  two  tunnels  and  a  shaft.  One  of  the  tunnels  is 
320  and  the  other  900  feet  long.  About  thirty  men  have  been  employed 
at  the  mine  during  a  large  part  of  the  year  and  considerable  ore  has 
been  shipped. 

The  Richmond  is  opened  by  a  shaft  and  a  tunnel,  the  latter  striking 
the  ore-deposit  at  a  depth  of  190  feet.  The  vein  is  about  4  feet  wide, 
and  contains  carbonate  of  lead  which  assays  high  in  silver,  much  of  it 
eontaining  over  $100  per  ton. 

From  the  Sailor  Jack,  which  is  opened  by  two  tunnels,  respectively 
140  and  100  feet  long,  and  a  shaft  sunk  from  the  floor  of  the  last-named 
tuDnel  to  a  depth  of  130  feet,  about  140  tons  of  ore  have  been  shipped. 
West  Mountain  district^  in  Bingham  Canon,  has  furnished  during  last 
year  by  far  the  greater  part  of  ore  for  the  numerous  smelting-works  in 
tbe  vicinity  of  Sandy  and  along  the  Jordan.  Duiiiig  the  latter  x>art  of 
the  fall  the  narrow-gauge  railroad,  connecting  Bingham  with  Sandy 
station  on  the  Utah  Southern  Railroad,  was  finished  up  to  the  Winne- 
mock  company's  smelting-works,  thus  furnishing  cheap  transportation 
for  the  immense  masses  of  low-grade  lead-ores.  These  ore-deposits  occur 
either  in  quartzite,  or  as  contact-deposits. between  limestone  and.quartz- 
ite.  The  latter  carry  low-grade  ore,  while  the  former  contain  more  silver 
and  less  lead. 

All  along  the  main  *Bingham  Ca&on,  and  especially  in  that  branch  of 
it  called  Bear  Oulch,  are  found  gold-placers.  They  are  mostly  on  the 
hill  sides,  and,  in  some  instaucef ,  apparently  on  old  river  channels.  In 
the  main  caiion  they  have  been  worked  for  the  last  five  years,  and  have 
generally  paid  well.  During  last  year  most  of  the  gold  was  taken  out 
in  Bear  Gulch.  Usually  the  placers  can  only  be  worked  in  the  spring, 
when  the  melting  snows  furnish  a  sufficiency  of  water.  In  the  summer 
and  fall  only  the  placer-claims  located  in  the  lower  part  of  the  main 
canon,  which  are  opened  by  shafts  and  drifts  on  the  bed-rock,  can  be 
worked.  The  product  of  all  the  placer-claims  in  the  canon  during  the 
last  year  is  reported  as  about  $27,000  only,  being  a  large  decrease  from 
last  year's  yield. 

A  very  large  number  of  deposits  of  low  grade  lead-ores  have  been 
opened  and  worked  in  the  district  duriug  the  year.  Of  these  the  Span- 
ish, West  Jordan,  Jordan  and  Galena,  Neptune,  Kempton,  and  Yosemite 
have  shipped  the  most  ore. 

The  Spanish  is  located  high  up  in  the  canon,  opposite  the  Utah  and 
Galena  mines,  on  Silver  Hill.  The  controlling  interest  in  this  mine  is 
now  owned  in  New  York.  The  deposit  is  reached  by  means  of  several 
tunnels,  and  opened  by  drifts  and  two  inclines  from  the  floors  of  the 
drifts.  A  large  but  very  irregular  body  of  ore  has  been  exposed,  which 
appears  to  lie  parallel  to  the  slope  of  the  hill.  The  greater  part  of  the 
ore  is  a  mixture  of  carbonate  and  sulphate  (perhaps  of  auglesite  and 
leadhillite,  or  cerussite)  of  lead;  but  in  one  of  the  inclines  a  layer  of 
galena  from  1  to  5  feet  thick  was  found.  All  the  ore  contains  very 
little  silver,  rarely  over  12  to  15  ounces  to  the  ton,  but  is  very  rich  in 
lead — so  rich,  in  fact,  that  rhe  owners  contract  with  smelting-works  to 
furnish  large  quantities  of  ore  containing  not  less  than  45  x>er  cent,  of 
lead.    The  total  yield  of  the  mine  during  1873  was  4,7Go  tons,  the 
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greater  part  of  which  was  smelted  at  the  Wabsatch  Works  at  Big 
Cottonwood,  OQ  the  Utah  Southern  Eailroad.  The  American  Smelting 
Company  worked  the  next  largest  amount.  At  the  end  of  the  year  the 
lowest  tunnel,  which  was  started  from  a  point  only  a  few  feet  above  the 
level  of  the  creek,  had  reached  the  deposit,  and  levels  ran  from  it  bad 
developed  the  continuation  of  the  oxidized  ores  above. 

According  to  a  careful  analysis  made  by  Mr.  James  T.  Blanchard, 
mining  engineer,  of  Salt  Lake  City,  the  ore  of  the  Spanish  mine  tontains 
the  following  constituents :  (I  abstain  from  publishing  the  full  analysiSy 
which  is  the  private  property  of  Mr.  Blauchard :) 

PbCl 0.41 

PbOiSOa 61.40 

PbOiCO, 12.92 

PbS 9.04 

Total  lead  by  analysis,  per  cent 64.93 

Total  lead  by  fire  assay,  i)er  cent 65.70 

Total  silver,  per  ton,  ounces 14.76 

Total  gold,  per  ton,  ounces 0.07 

The  West  Jordan,  on  Jordan  Hill,  has  been  opened  to  a  depth  of  20€ 
feet/.  The  horizontal  workings  are  over  800  feet  in  length.  The  mine 
shipped  ore  during  the  greater  part  of  the  year,  and  at  the  end  of  the 
year  had  reached  an  output  of  from  30  to  50  tons  |>er  day,  the  ore  as- 
saying from  eight  to  fifteen  ounces  in  silver,  and  forty-five  to  fifty  pei 
cent,  of  lead. 

The  Jordan  and  Galena  is  also  located  on  Jordan  Hill,  close  to  the 
mine  just  mentioned.  These  mines  are  now  owned  by  Carson  and 
Bnzzo,  who  bought  them  during  the  year,  in  ofder  to  have  a  regular 
supply  for  their  smelting- works  at  West  Jordan,  a  small  settlement  on 
the  banks  of  the  Jordan  Eiver,  near  where  the  Bingham  Caiion  Rail- 
road crosses  the  stream.  The  location  is  7,400  feet  long  by  140  feet  in 
width.  It  contains  the  largest  deposit  of  low-grade  lead  ore  at  present 
known  in  Utah.  The  ore  came  up  very  near  to  the  surface,  and  most 
of  it  has  been  taken  out  Irom  an  open  cut.  The  deposit  havS  been  ex- 
posed by  the  removal  of  a  thin  layer  of  earth  for  a  distance  of  1,000 
feet.  Undergi'ouud  the  developments  of  the  mines  consist  of  3,400  feet 
of  tunneling,  700  feet  of  shafting,  and  about  800  feet  of  cross  cutting. 
The  ore  is  of  lower  grade  even  than  that  of  the  other  large  Bingham 
mines,  the  contents  varying  from  eight  to  sixteen  ounces  of  silver  in 
the  ore,  as  it  is  shipped  to  the  smelters.  About  thirty  men  have  been 
employed  at  the  mine  during  most  of  the  year,  and  the  monthly  outlay 
was  generally  about  $3,000.  In  the  fall,  a  body  of  somewhat  richer  ore 
was  found  in  the  40-foot  level,  starting  horn  the  open  cut.  This  deposit 
is  reported  to  be  11  feet  thick. 

From  a  late  report  of  PiH)f.  J.  E.  Clayton  on  the  West  Jordan  and 
Jordan  and  Galena  mines,  1  insert  the  following  extract.  It  will  give 
a  good  idea  of  the  situation,  mode  of  occurrence,  and  value  of  the  ore 
deposit: 

The  Galena  and  West  Jordan  mines  are  situated  on  the  north  side  of  Bingham 
CaOon,  near  its  head,  at  the  east  base  of  the  central  ridge  of  the  Oqnirrh,  or  vVest 
Mountain  range.  Bingham  Canon  and  its  numerous  branches  have  cut  deep  gorges 
into  tiie  mountain  side,  thus  forming  high  lateral  spurs  and  ridges  between  the  various 
branches  of  the  stream. 

The  Galena  and  West  Jordan  lodes  are  really  parts  or  branches  of  one  great  lode, 
that  cut«  the  country  rock  obliquely,  both  to  the  line  of  strike  and  dip  of  the  beds. 
The  general  course  of  the  lode  is  nearly  northeast  and  southwest,  but  is  not  the  same 
throughout  its  length.    At  the  eastern  end  of  the  lode,  from  the  Utah  Company 'a 
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workB  to  the  diaeoTery  ihrnft  in  the  center  of  the  Galena  lucatioD.  the  coarat^  i«  nearly 
CMt  and  weaty  magnetic,  and  tha  dip  about  50^  north.  The  upi^er  imnian  of  tho  U>de 
kas  eYidenUy  been  pieaaed  down  hill  toward  the  caAon,  and  we  may  exf^t  to  fir.d 
the  lode  nearly  yertieal  in  depth.  From  the  initial  point  of  location,  going  towani 
the  main  rid£e  of  the  mountain,  the  lode  curves  to  the  6onthwt>«t  and  cut«  thixnij^h 
the  beds  of  dolomite  and  quartzite  obliquely.  The  dolomite  bt^lA  Wi«t  of  the  UhIo 
hare  a  coarse  east  and  west,  and  dip  '30^  to  uO^  north.  The  width  of  the  vein  varices 
greatly  at  different  points  along  the  outcrop.  Commencing  at  the  east  end  of  the  ex- 
^orationa,  near  the  Utah  Company's  furnaces,  and  running  westerly  for  a  distance  ot 
ksren  ur  eight  hundred  feet,  the  Icde  will  average  over  HO  I'oet  wide,  measnit^  at  right 
iDgles  to  ita  walls.  Surface  explorations  have  been  made  the  entire  length  alntvo 
named,  by  stripping  off  the  loose  soil  and  dSbrU,  and  there  are  numerous  crtws-cuts 
leross  the  outcrop,  as  well  as  a  number  of  shafts  and  pits,  sunk  to  depths  varying 
fe>m  6  feet  to  100  feet  deep. 

The  ore  in  the  Galena  lode  at  the  surface,  and  to  a  depth  varying  tVom  50  to  100  feet, 
iimaiuly  a  soft  fEray  carbonate  of  lea<l,  with  occasional  bunches  and  streaks  of  galena. 
Some  portions  of  the  ore-body  are  highly  ferruginous,  espeiMallv  near  the  wuUa«  and 
oecssionally  stains  of  copper  in  the  form  of  carbonate  and  silicate  sre  met  with. 
There  is  bat  little  gangne  stone  or  waste  matter  in  the  ore-body ;  now  and  then  bunohes 
•f  spongy  qnartz  of  small  extent  are  found,  and  some  clay  seams  and  earthy  inliltra* 
tioDS,  bat  nothing  that  can  be  called  a  true  gangue  stone.  The  ore  occurs  as  a  carlktu- 
ite  of  lead  above,  and  as  galena,  or  sulphide  or  lead  below  the  permanent  water-line. 
The  ore-body  exposed  by  the  explorations,  and  coni))osed  mainly  of  ckmr  carlH>nato  of 
kid,  easily  rednced  in  the  blast-fnmace,  can  be  safely  estimated  as  700  feet  long  by 
SO  fee(  wide  and  60  feet  deep,  making  840,000  cubic  feet.  Counting  12  cubic  ftH)t  to 
ike  Ion  of  2,000  pounds,  we  have  70,000  tons  of  ore  in  sight  in  this  i^ortion  of  the 
Gtlena  lode. 

The  West  Jordan  lode  unites  with  the  Galena  lode  at  a  point  about  100  fct»t  wt^t  of 
the  old  Jordan  shaft,  which  is  a  little  south  of  the  center  stake  of  the  Galena  l(H.*atioii. 
IVom  the  point  of  intersection  the  West  Jofdan  runs  nearly  oast  magnetic  to  tho 
Ttah  Smelting  Works,  a  distance  of  about  1,000  feet.  The  two  ]o<les,  or  tbo  two  main 
bnoches  of  the  one  great  lode,  diverge  rapidly,  going  east  for  a  distance  of  perhaps 
9)0  ftet-,  at  which  point  they  are  about  100  feet  apart.  Thence  going  east,  the  two 
lodes  are  nearl>' parallel  in  course  as  far  as  they  are  trace<l  into  the  ground  now  lieing 
worked  by  the  English  company,  (Utah  Lead  and  Silver  Mining  Company,  limited.) 

The  ground  betiiteen  these  two  main  branches  of  the  vein  is  also  cut  and  fisRun*d  in 
Tsrioos  dircetions  by  veins  of  ore  varying  in  width  from  a  few  inches  to  0  or  8  feet,  all 
eoonecting  at  various  angles  with  the  two  main  branches.  The  lower,  or  West  Jonlan 
branch  of  the  lode,  varies  in  width  from  4  to  10  or  12  feet,  in  a  distance  of  over  l,0(X) 
6el  in  length.  Being  south  of  the  Galena  lode  and  much  nearer  the  cafion,  the  water- 
line  is  nearer  the  surface.  Hence  the  carbonate  ore  does  not  extend  to  tlie  same  depth 
u  in  the  Galena  mine.  The  ore  in  sight  in  the  West  Jordan,  and  the  iiiterlaciiig 
brauches  between  it  and  the  Galena,  can  be  safely  estimated  at  2r>,000  to  :)0,0(M)  tons, 
making  a  grand  total  of  about  1(K),000  tons  of  ore  above  the  water-line,  or  an  average 
depth  of  ahoot  60  feet.  We  cannot  expect  such  enormous  bodies  of  ore  to  be  rich  iii 
the  precious  metals.  The  ore  is,  in  fact,  low  grade  in  silver  and  gold,  the  average  nut 
exceeding  $15  to  $20  in  gold  and  silver  to  the  ton  of  ore,  in  that  nortion  of  the  iniiio 
now  being  worked,  (eastern  portion.)  lu  the  western  portion  of  tlie  ground  explored, 
the  ore  carries  from  ^HO  to  $:S0  per  ton  in  silver  and  gold. 

*the  ore  will  average  about  tifty  per  cent,  in  lead,  and  it  takee  about  2^  Umn  of  ore 
to]nodace  one  ton  of  lead-bars. 

The  greater  }>art  of  the  ore  has  been  smelted  at  the  Galena  works,  but 
niQch  of  it  has  also  beeu  shipped  to  other  smelters  iu  the  vicinity,  and 
to  Chiesigo.    The  smelting- works  at  West  Jordan,  belonging  to  the 
parties  mentioned  above,  consist  of  three  shaft  furnaces,  two  of  which 
are  the  cupola  furnaces,  known  as  Mackenzie's,  which  in  the  East  are 
iDueb  ased  for  the  melting  of  pig-iron  in  lounderies.    The  Mackenzie 
famaces,  as  was  to  have  been  ex])ected,  caused  much  trouble  in  smelt- 
ing the  earthy  lead-ores.    It  is  now  intended  to  remodel  the  works  by 
bailding  four  reverberator^'  furnaces  and  six  common  shaft  furna(;eH,  such 
as  are  used  for  lead-smelting.    The  building  for  these  new  works  and 
two  of  the  reverberatory  furnaces  were  commenced  in  the  fall.    The  re- 
rerberatories  are  intended  for  the  roasting  and  slagging  of  the  ore. 
They  are  connected,  by  means  of  arched  flues,  with  a  smoke-stack  (>3 
feet  high.    The  flues  are  150  feet  long.    The  roverberatories  stand  on  a 
terrace  on  a  level  with  the  charging  doors  of  the  shaft  furnaces.    They 
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are  said  to  be  constructed  according  to  the  plans  of  Mr.  A.  Warten weiler, 
the  fireplaces  being  virtually  gas,  generators  and  the  fire-bridge  being 
hollow  and  perforated  with  holes  on  the  top,  through  which  the  warmed- 
air  necessary  for  the  combustion  of  the  gases  is  introduced.  The  bul- 
lion made  at  these  works  has  rarely  contained  more  than  $50  in  silver 
per  ton. 

The  Neptune  is  also  located  on  Jordan  Hill,  and  is  developed  by  three 
inclines,  120, 180,  and  180  feet  deep,  respectively.  The  first  two  are 
connected  by  a  drift  60  feet  long  and  the  last  two  by  one  20  feet  long. 
There  are  600  feet  of  levels  run  in  the  mine.  The  ore  deposited  is  from 
4  to  12  feet  wide  and  lies  between  quartzite  on  the  hanging  and  lime- 
stone on  the  foot  wall.  The  mine  has  altogether  furnished  about  2,000 
tons  of  ore,  400  of  which  were  sampled  last  year  at  the  works  of  B. 
Mackintosh,  of  Salt  Lake. 

The  Keinpton  is  developed  by  an  incline  175  feet  deep  and  by  250 
feet  of  levels.  The  deposit  is  very  similar  to  that  of  the  Neptune. 
About  1,200  tons  of  ore  have  been  taken  out, 650  of  which  were  sampled 
at  Salt  lAjike  during  the  year. 

On  the  Yosemite  an  incline  200  feet  deep  has  been  sunk.  A  drift  rua 
from  the  bottom  along  the  strike  of  the  ore-body  for  40  feet  shows  6  feet 
of  ore.  At  a  depth  of  100  feet  from  the  surface  there  is  another  drift 
30  feet  long.  There  is  another  incline  on  the  mine,  and  a  drift  is  rua 
out  from  it.  The  ore-body  shows  a  thickness  of  from  4  to  5  feet.  It  is 
poor  in  silver  and  rich  in  lead,  like  the  ore  in  all  the  other  mines  iu  this 
vicinity. 

On  the  Vespasian  a  large  body  of  ore  has  been  found  in  a  tunnel, 
which  is  run  into  the  hill  from  the  bottom  of  the  gulch,  a  distance  of  450 
feet.  This  ore  contains  about  $30  in  silver  to  the  ton  and  15  percent^  of 
lead.    About  $14,000  have  been  expended  on  the  chiim. 

The  Nez  Perc^,  situated  in  Bear  Gulch,  has  a  shaft  about  80  feet  deep, 
disclosing  a  4-foot  vein.  The  ore  contains  above  40  per  cent,  of  lead  and 
10  to  20  ounces  of  silver  per  ton.  The  mine  htis  shipped  for  a  time  from 
10  to  15  tons  of  ore  j)er  day. 

The  Utah  Silver  Mining  and  Smelting  Company  has  raised  new  capi- 
tal and  followed,  in  the  working  of  its  pro[)erty,  an  entirely  new  plan. 
Having  found  in  the  lower  works  of  the  mines  large  bodies  of  galena 
and  iron  pyrites,  which  by  means  of  the  si)leudid  hoisting-works  can  be 
cheaply  extracted,  the  manager  now  intends  to  dress  these  ores  prin- 
cipally by  jiggers,  and  then  to  sell  the  concentrated  product  to  smelting- 
works.  The  experiments  so  far  made  on  a  small  scale  show  that  the 
qnartz  gangue  can  be  removed  easily  enongh,  and  that  the  separation  of 
the  iron  pyrites  and  galena  is  perfect;  but  at  the  same  time  it  was  found 
that  the  loss  of  silver  in  concentration  was  very  great.  While  the  lead 
can  be  concentrated  from  80  to  20  tons,  the  contents  of  silver  increase 
only  from  12  to  16  ounces  per  ton.  Still  it  is  thought  that  it  will  be 
cheaper  to  dress  and  lose  the  silver  than  to  smelt  at  once  the  raw  pro- 
duct of  the  mine.  At  the  end  of  the  year  the  company  had  nearly  com- 
pleted its  dressing- works,  but  was  again  in  linancial  ditticulties,  so  that 
the  enterprise  came  to  a  stand-still  for  want  of  funds.  Very  little  ore 
has  been  shipped  from  the  mine  during  the  year.  The  smelting-furnaces 
of  the  company  have  been  torn  down. 

The  LavSt  Chance,  which  is  mentioned  in  my  last  year's  report  as  hav- 
ing been  sold  to  an  English  company,  has  been  worked  during  the 
greater  part  of  the  year.  The  vein  is  narrow,  but  contains  siliceous  ore 
of  far  higher  grade  than  the  rest  of  the  Bingham  mines.  A  good  deal 
of  ore  was  extracted  and  shipped  during  the  year  to  the  company's 
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smeltiDg-works  at  Sandy,  whei«  it  was  treated,  together  with  Flag^s^ff 
ore  from  little  Coctoowood,  which  sopplied  the  necessary  dox  for  the 
quartz.  At  the  eod  of  the  year  the  lower  works  of  the  mine  were  under 
water,  and  the  eompany,  having  got  into  difficulties*  shut  down  for  the 
winter. 

The  Winnamn^  mine  has  been  worked  thronghout  the  year.  It  is 
developed  now  as  follows :  by  the  upper  tunnel,  350  feet  long ;  the  wind> 
lass  tunnel,  500  feet  long;  the  Bushnell  tunnel,  400  feet ;  the  lower 
tonnel,  600  feet  long.  The  main  shaft  is  130  feet  deep.  The  different 
kvels,  drifts,  winzes,  &c,  aggregate  5,000  feet.  The  mine  and  the 
smelting-works  connected  with  it  are  now  owned  by  an  English^Dutoh 
company,  and  are  reported  to  have  produced  #876,000  during  1873. 
Both  furnaces  were  in  blast  during  about  half  the  year ;  during  the  re- 
msinder  only  one  was  running.  The  Winnamuck  works  are  among  the 
very  few  where  the  matte  pnxluced  with  the  lead  during  the  smelting  is 
saved. 

The  Saturn  mine  has  not  been  worked  during  theyear,  but  the  smelt- 
iDg'Works  of  the  company  at  Sandy  were  doing  custom  work  up  to  the 
time  of  the  financial  panic,  when  they  were  attached  for  debt,  and  re- 
maioed  closed  during  the  rest  of  the  year. 

There  area  great  many  mines  besides  those  above  mentioned,  in  Bing- 
bam  Canon,  and  its  branches ;  but  none  of  them  have  so  far  shipj^H^ 
large  quantities  of  ore. 

OpJiir  district. — ^Though  the  older  mines  in  this  district^  which  were 
mentioned  at  length  in  my  former  reports,  have  yielded  ore  in  fair 
qnantities  and  generally  of  good  quality  during  last  year«  they  have 
been  far  surpassed  in  value  of  yield  by  the  Mono  mine  in  Dry  Oafutu, 
tiie  high  excellence  of  which  had  just  been  ascertainetl  at  the  time 
when  I  made  my  last  report.  The  Mono  is  a  coutact-dei>osit  between 
limestone  and  slate,  discovered  by  following  a  narrovt  seam  of  ore  in 
the  limestone  on  an  incline  of  about  28^  for  abont  400  feet.  Here  the 
slates  were  reached  and  the  seam  opened  out  at  once  into  a  chamber, 
which  contained  ore  of  extraordinary  richness.  The  de(>osit  was  ex- 
pkred  in  depth  by  shafts  and  levels,  which  showed  that  it  was  extremely 
inegnlar,  but  always  rich.  In  the  lowest  workings  the  "vein"  is  re- 
ported more  regular  than  above.  Some  of  the  ore  is  so  rich  that  a  single 
car-load  of  it  brought  $55,000. 

The  following  data  in  regard  to  the  shipments  of  the  mine  were  kindly 
femished  me  by  Mr.  G.  J.  Johnson,  of  Salt  Lake  City : 

4  tons  sold  in  Salt  Lake  City  at  $5,000  per  2,000  pounds $20, 000 

About  40  tons  sold  to  San  Francisco 100, 1)00 

920  tons,  assaying  on  an  average  $350  x)er  ton 322, 000 

442, 000 

Mr.  Johnson  says,  in  his  letter  accompanying  the  above,  that  the 
amounts  are  not  absolutely  accurate,  as  the  owners  of  the  mine  did  not 
InlfiU  their  promise  of  furnishing  the  authentic  information,  but  that 
he  is  confident  of  their  essential  correctness.  As  Mr.  Johnson  has  him- 
self sampled  by  far  the  greater  portion  of  the  ore  shipped  from  the 
Mono,  his  estimate  is  undoubtedly  very  near  the  truth.     • 

On  the  same  hill  as  the  Mono,  but  about  200  feet  lower,  is  a  second 
stratum  of  limestone,  in  which  also  rich  ores  occur.  Still  lower,  in  a 
third  limestone  layer,  occur  deposits  of  smeltingore.  Among  these 
claims  are  the  Baltic,  Fourth  of  July,  Hidden  Treasure^  SacrameutO| 
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Antelope,  and  Backhorn,  each  of  irhich  has  prodooed  more  or  less  ore. 
The  Hidden  Ihreasaie  has,  however,  ftonished  the  most,  (600  tons.)  The 
ore  from  this  mine  contains  from  40  to  76  per  cent  of  lead,  and  about 
35  ounces  of  silver,  per  ton.  On  the  foot-wall  of  this  mine  occur  copper- 
ores. 

Below  the  Hidden  Treasure  and  parallel  to  ft  lies  the  Chicago  mine^ 
which  according  to  all  accounts  has  been  very  successfhl  during  the 
year.    ProfesscMr  Clayton  says,  in  his  manuscript  report  on  tiiis  mine : 

The  geological  Rinictiire  of  the  monntalDt  is  limeetonep  faitentratifled  with  oooip 
sional  bands  of  diale  and  <|aartzite.    The  Chioago  oeooxs  in  a  belt  of  limeetoDew  ler- 
eral  bnndred  feet  thick,  in  which  the  lines  of  atrafciflcation  are  distioctij  marked^  tbe 
strata  varying  in  thickness  ftom  a  few  inches  toseveral  feet.  Abont  fiOO  feet  nortiieiil 
of  the  outorop  of  the  Chicago  lode,  higher  up  the  hin,  the  lime-beds  are  oyerliiin  by 
heavy  beds  of  oalcaceous  sluices.    On  tSe  contact  of  tiiese  two  rocks  the  Hidden  Tmi- 
nre  mine  is  located.    The  Chicago  ore  deposit,  200  feet  below,  is  oonfennable  in  sfcriln 
and  dip  to  the  limestone  stra&  which  is  east  and  west  for  the  former  and  north  fat 
the  latter.    The  deposit  may  be  designated  as  a  '*  bed- vein."    It  must,  howeYer,  be  re- 
marked, that  the  ore  does  not  occur  as  a  bed  or  sheet  of  uniform  thieknees,  but  in  i 
series  of  pipes  or  chimneys,  located  at  irregular  distanoes  along  the  Une  of  ootem 
Between  these  pipes  of  ore,  the  vein  is  pinc&d  to  a  seam  of  small  dimensions.   Id  tM 
line  of  the  dip  the  pipes  appear  to  be  continuous.    The  shape  varies,  however,  eomidr 
erably.    In  the  upper  part  of  the  main  incline,  the  ore-body  was  from  3  to  4  feet  tbiflli 
bnt  lower  down  it  expanded  into  large  chambers,  which  are  from  10  to  90  feet  wid^ 
In  addition  to  this  ore-deposit  on  uie  line  of  stratification  there  aico  two  mtenaei 
CToss-fissnres,  cutting  the  lime-beds.    First,  there  are  nearly  vertical  fissures,  navisg  i 
north  and  south  course,  crossing  the  direction  of  the  main  on-bed.    Second,  taiNi 
having  a  course  northwest  and  soutiieast,  and  a  slight  dip  to  the  southwest.    It  ii 
seen  that  there  is  thus  a  regular  net-work  of  fissures  In  existence  here*    The  large  of^ 
chambers  appear  to  occur  at  thoeepoints  where  the  two  systems  of  fissures  intetsiot  tia 
'•bed-vein.''^   The  main  incline  (No.  1)  has  been  sunk  to  a  depth  of  850  fiset.    At  tUi 
pohit  a  cross-fissure  was  encountered,  which  ran  into  a  large  chimney  of  ore.   Ths 
sMke  of  the  fissure  is  northwest  and  southeast,  and  its  dip  southwest  at  an  aoglA  d 
about  75P.    The  pitch  of  the  ore-chimcey  is  northwest,  at  an  angle  of  about  4GP. 
From  the  bottom  of  the  incline,  drifts  have  been  run  to  the  right  and  left  in  this  oie- 
body.    The  one  to  tho  right  has  a  total  length  of  50  feet ;  that  on  the  left  is  45  feet 
long,  and  both  are  entirely  in  ore.    The  ore-body  is  also  explored  for  20  feet  in  height. 
In  the  southeast  or  right-hand  drift  the  ore-body  con  tracts  to  a  thickness  of  5  or  6 
feet,  but  in  the  northwest  drift  it  expands  into  a  largo  chamber,  the  width  of  which  is 
not  yet  known.    A  carefully-prepared  average  sample \)f  the  ore  occurring  here  as- 
sayed 51  per  cent,  of  lead  and  .'^'.9  ounces  of  silver  per  t-on.    Tho  ore  is  mostly  carbon- 
ate, bnt  bunches  and  streaks  of  galena  are  frequently  found  in  the  mass.    The  Ram- 
bler incline  is  70  feet  deep.    The  vein  shows  here  more  tho  character  of  a  "bed- vein** 
than  in  any  of  the  other  openings.    In  the  first  50  feet  of  the  incline  the  ore  is  consid- 
erably mixed  with  calcareous  shale,  but  in  tho  leniainmg  portion  of  the  sliaft  the  ore 
is  free  from  lime,  and  consists  almost  entirely  of  a  highly  fcrrnginons  carbonate  of 
h  ad.    Ihe  deposit  is  from  3  to  4  feet  thick.    An  average  sample  taken  from  this  in- 
cline contained  40  per  cent,  of  lead,  and  46  ounces  of  silver  per  ton.    One  hundred 
and  sixt^'-tive  tons  of  ore  from  tho  Chicago  mine  have  been  reduced,  in  the  latt-er  part 
of  l'^2,  m  the  smelting- works  of  Jacobs  &,  Co.,  at  Stockton.    The  average  assay  valae 
of  this  ore  was  43.6  per  cent,  of  lead,  and  29.6  ounces  of  silver  per  ton.    Abont  GOO  tout 
of  ore  are  on  the  dumps  ready  for  shipment. 

This  was  written  in  February,  1873.  Besides  the  openings  above 
mentioned,  there  were  two  more  inclines  on  the  deposit.  Shortly  after 
the  mine  was  sold  to  an  English  company,  and  explorations  were  ac- 
tively carried  on.  These  were  so  satisfactory  that  the  company  felt  en- 
couraged to  erect  smelting-works  at  Bush  Lake,  which  were  finished  in 
the  early  fall.  Since  then  these  works  have  been  in  regular  operation, 
and,  as  far  as  I  can  ascertain,  have  been  successful,  both  tecbnically  and 
financially.  The  following  statement  regarding  several  lots  of  ore  from 
the  Chicago  mine,  which  were  smelted  at  Jacol^'s  Smelting- Works,  pre- 
vious to  the  lot  which  is  mentioned  by  Mr.  Clayton,  will  give  a  fair  idea 
of  the  value  of  the  ores  as  they  can  be  shipped  from  the  mine : 
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gfififf  9f  Oe  mhrdiM  ^f  vttr  a  hmmdrrd  tout  ^  ore. 
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Si 
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378 

4dd 


I  Pomnda. 
:  13.870 
5.6li0 
5I,«5S 
2.350 
96.330 
5.040 
S5.C33 
36.475 
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Oumeti.  '  fVromlL    BrrcmL 


I" 


98.57 
».37 
3a  32 
36L01 
^16 
36.45 
39.08 
98.  S8 
95.  H) 
39.54 


40.85 
37.75 

6a» 

37.50 
71.50 
4«.fi0 
3&75 
39.30 
39.50 


10 

8« 

8 


30.95 


45.69 


*  Bemm  of  quantity  not  yet  aaoertaioed. 

The  following  statement  of  shipments  gives  an  idea  of  tbe  valne  of 
the  bollion  prmlnced  at  the  Chicago  smelter.  A  carload  is  generally 
10  tons : 

Carload  No.  15  realized $1,641  02 

Carload  Ko.  17  realized 2,206  97 

Carload  No.  18  realized 1,812  25 

In  Eatt  CaMon  many  of  the  older  mines  have  been  worked  to  advan- 
tage daring  tbe  last  snmmer.  Among  these  may  be  named,  on  Moant- 
ain  Lion  Hill,  the  MotHitain  Lion  group,  the  Monntain  Tiger  gronp,  and 
the  Snnnyside  group;  on  Horn  Silver  group,  the  Occidental  and  Silver- 
opolis ;  on  Chloride  Hill,  the  Dixon ;  on  Ophir  Hill,  the  Miners'  De- 
%bt  groap,  tbe  Grand  Burnett,  and  the  McCullin )  on  the  foot-hills, 
tik  Oreen  Chloride  group. 

The  Mountain  Lion  is  now  well  opened  by  shafts  and  drifts,  as  far  as 
this  can  be  done  on  so  very  irregular  a  deposit.  This  irregularity  has 
caused  much  fruitless  expense ;  but,  nevertheless,  a  series  of  good  ore- 
bodies  have  k>een  developed.  Tbe  ore  produced  was  rich  niillingore, 
and  has  been  sent  to  the  Camp  Floyd  Mill  for  reduction. 

Of  the  Mountain  Tiger  group,  the  Zella  has  produced  the  best  ore. 
Boring  the  explorations  last  summer  a  number  of  caves  were  found,  the 
walls  of  which  were  iucrusted  with  extremely  rich  ore.  This  was 
worked  in  the  Walker  Mill.  The  latter  has  worked  very  little  ore,  be- 
yond what  was  found  in  the  Mountain  Tiger  group,  during  the  whole 
year. 

The  Sunnyside  has  been  developed  to  a  depth  of  300  feet,  and  yields 
from  3  to  5  tons  a  day.    The  ore  is  worth  from  $100  to  $300  per  ton. 

The  Silveropolis,  which  first  produced  so  much  horn-silver,  yields  now 
more  lead-ore  than  anything  else.  Considerable  work  has  been  done  on 
this  mine. 

The  San  Joaquin,  on  Chloride  Hill,  has  been  opened  by  works,  the 
linear  measurement  of  which  aggregates  over  200  feet.  It  produces 
Dow  considerable  free-milling  ore. 

On  the  McCullin  mine  is  a  shaft  225  feet  deep ;  a  68-foot  level ;  one 
of  36  feet ;  a  12-foot  shaft,  and  a  large  open  cut.  It  contains  decom- 
posed milling-ore. 

The  mines  of  the  Grand  Burnett  group  contain  an  ore  which  is  usu- 
ally called  a  carbonate,  but  in  fact  it  is  iron  ochre  containing  very  little 
silver  and  lead.    So  far,  this  group  has  not  paid  for  working. 
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The  MinenP  Deligbt  group  consiBte  of  the  Miners'  Deligliti  Velocipede 
No.  1,  Velocipede  ^o.  2.  Silver  Shield.^  and  several  o&ers  on  Silver 
Shield  Hill.  It  is  ownea  by  the  Utah  Silver-Mining  Company,  of  Bog* 
land.  The  mines  are  extensively^  opened  by  tnnnelsi  inclines,  shafka^ 
and  drifts,  in  all  amounting  to  over  1,000  feet  in  length.  Several  thou- 
sand tons  of  ore  have  been  shipped,  but  the  ore  has  been  poor.  Latelf; 
at  a  depth  of  300  feet,  a  body  of  ore  is  reported  to  have  been  foum 
which  is  much  richer  both  in  lead  and  silver.  The  ore  is  highly 
quartzose.    On  the  surface  the  deposit  is  over  18  feet  wide. 

The  continuation  of  the  same  vein  is  called  the  Sevier.  There  is  a 
shaft  on  this  1^  feet  deep,  and  6  by  8  feet  in  section,  in  which  about  8 
feet  of  ore  is  exposed,  consisting  of  Galena  and  iron  pyrites,  with  a 
great  deal  of  zinc.  The  best  ore  assays  65  per  cent,  of  lead  and  21 
ounces  of  silver  per  ton.  Farther  on,  along  the  strike  of  this  deposit^ 
on  Chloride  Hill,  the  same  layer  appears.  It  is,  however,  split  op  wj 
much,  and  carries  mostly  a  black  manganiferous  spar,  assaying  from 
$20  to  $40  per  ton  in  silver.  This  ore  lii^  been  worked  successfully  ui 
arrastras  and  in  the  5-stamp  mill  known  as  the  Enterprise.  Most  of 
the  five  arrastras  of  the  district  have  been  running  pretty  regularly  and 
successfully  during  the  year. 

The  new  Enterprise  Mill,  erected  by  W.  H.  Sharp  for  the  Deseret  83* 
ver-Mining  Company,  has  also  run  successfully  since  its  completion,  ii 
the  latter  part  of  the  i'all.  The  other  mills,  as  well  as  the  smdtfaig- 
works  of  the  district,  have  been  idle  during  the  greater  part  of  tte 
year,  and  most  of  the  milling-ores  of  the  disfiict  have  been  worked  al 
Gamp  Floyd. 

In  Euah  VaUey  dMricty  Tooele  County,  developments  have  been  some- 
what retarded  by  fear  of  litigation,  there  being  many  old  **  soldieitf 
claims'^*  in  the  district. 

The  principal  work  during  the  year  has  been  done  on  the  Tucson,  Oar 
Fritz,  Hannah,  Muscatine,  Silver  King,  Metropolitan,  Legal  Tender, 
Great  Basin,  and  Eureka.  On  many  other  mines  work  has  been  done 
to  a  smaller  extent.  Nearly  all  the  mines  were  shut  down  in  December 
for  the  winter. 

On  the  Tucson  there  are  two  shafts,  in  which  the  vein  is  exiwsed  2  to 
3  feet  thick.    The  ore  assays  from  15  to  05  ounces  of  silver  per  ton. 

The  Our  Fritz  has  been  worked  during  the  greater  part  of  the  year. 
It  is  a  contact  deposit,  1  to  3  feet  thick,  between  quartzite  and  lime- 
stone. A  shaft  is  down  about  80  feet.  A  quantity  of  ore, 'assaying 
from  10  to  42  ounces  of  silver  per  ton,  has  been  shipped  to  the  Utah 
Queen  and  the  Chicago  furnaces. 

The  Hannah  lies  in  white  limestone,  on  the  only  hill  of  that  rock  in 
the  camp.  The  vein  runs  north  and  south,  cutting  the  formation  at 
right  angles,  and  is  traceable  for  nearly  tlie  entire  length  of  the  •claim 
by  outcrops  of  iron,  carbonate  of  lead,  and  galena.  Two  shafts  have 
been  sunk  on  the  mine,  one  about  80  feet  deep,  the  other  about  70 
feet  deei>.  The  vein  is  very  uniform  in  width  from  top  to  bottom,  aver- 
aging about  6  feet,  with  ore  from  1  to  4  feet.  The  first  class  ore  assays, 
in  10-ton  lots,  65  ounces  in  silver  and  62J  per  cent.  lead.  Second-class 
ore,  52  to  54  ounces  in  silver  and  56  to  70  per  cent.  lead.  The  ore  is 
composed  of  galena,  dark  and  gray  carbonates,  galena  predominating. 
On  each  side  is  a  streak  of  green  and  blue  stained  quartz  from  3  to  4 

*  Claims  dating  from  the  times  previous  to  the  regular  settlement  of  the  dis- 
tricts by  mining  communities,  when  soldiers  marching  throngh  the  conntry  locat«d 
claims  en  passantf  which,  under  the  loose  regulations  formerly  existing,  were  often  held 
valid  though  abandoned  and  neglected. 
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ches  in  width.  About  SO  tons  of  ore  havo  Ikh^u  8liip]HMl  ihuiii^  rho 
»r,  and  the  proprieiurs  are  still  shi])])hi^  iiaantities  ol  niinoi.il  to  (ho 
tah  Queen  and  Chien^o  lurnarcs,  and  Sium*  to  ^aii  Franoisot). 
The  Mascatine,  on  the  ;^auio  hilK  about  half  a  uiih'  I'roui  tho  llairiali, 
IS  been  worked  by  four  uiou  all  tho  past  Muumor.  It  lias  an  iuolino  of 
10  feet,  from  which  three  drifts  have  boon  run,  all  showin*;  fntm  I  to  I 
tet  of  galena  and  |r^«U'  carbonate  ores,  and  assaying  (Von)  .0  \o  10 
lUceA  in  silver  and  50  to  35  per  cent.  load.  About  liOO  tons  of  oiv 
ave  been  shipped  from  this  mine  during  tho  suuunor.  Tho  oros  fitun 
le last  two  mines  are  \>^ry  good  smeltingori's. 

The  Silver  King  has  a  shaft  LMU)  foot  doop  and  (unnols  and  drlMs 
bout  250  feet  long.  About  1,000  tons  uf  oro  havo  boon  takon  \'vo\\\  this 
line,  assaying  30  ounces  of  silver  ))or  ton  ami  .'>5  por  cent,  of  load. 

The  Metropolitan  is  opened  by  about  1N')0  foot  of  tunneling  ami  shaft 
3g.    The  ore  assays  30  ounces  silver  por  ton  aiul  Xi  por  oonl.  load. 

Situated  in  this  district  are  several  snu^ltors.  Tho  Cliioago  wiirUs 
res  from  the  Chicago  mine.  The  Utah  Queen  works  ores  from  llu^ 
Jtah  Queen  and  Rush  Valley  mines. 

Lilly,  Leisenring  &  Co.,  smelters,  late  IT.  S.  Jacobs  vK:  C  *<».,  havo  boon 
corking  Fourth  of  July  and  Kear^arge  oros  from  Dry  ('anon. 

Tlie  Waterman  smelter  has  been  working  on  Hidden  Treasure  on*, 
Ifio  ore  from  Dry  Canon.  ' 

American  Fork  district, — The  ])rincipal  enterprise  of  this  dlstri<!l,  that 
f  the  Miller  Mining  and  Smelting  Company,  has  nc^arly  <:omo  to  a  stand- 
til].    Tho  large  ore-body  si)okon  of  in  my  last  report  was  <!ompU'toly 
rorked  but  during  the  early  part  of  the  ycsir,  and  in  spite  of  very  <*\ 
eDsive  explorations,  by  meansof  a  deeptunnol  running  a(!roKH  the  lime 
tone  strata,  no  ore-body  of  any  consoqiionce  had  been  found  in  drpMi, 
ipto  December.    But  that  the  mineral  continues  in  depth  is  provod  by 
he  finding  of  a  small  sheet  of  galona  con.si(l<*rably  mi.\<*d  with   iron 
pyrites  in  the  Mormon  tunnel, alxiut  550  h-ot  from  its  mouth.    Tiii->  voin 
ies  between  limestone  and  calcareous  shale,  uiu]  only  15  U'vl  fiom  tlwr 
uartzite  bed  spoken  of  in  my  last  report.     In  the  sumnifr  *tY  l:Mt  y.iv 
h\  Epley,  an  experien(n*d  mining  MiporinternhMit,  took  «:li;ii;/<?  ol  tU*', 
ewor  mine.     After  coritinui:jg  in  tii**  vein,  for  some  tiin".  ili",  e.ioloi.i 
ious  in  depth  commenced  by  his  precleee.--or.  lie  uave  up  t lie  li«,;.e  of 
nding  a  large  body  of  ore  in  the  h;iirl  liii]e>.rrjj]<;  I,(!rr.v.  :ir.«l.  \'»\.,:.\u'j 
ome  tioat  ore  found  on  the  .-ijiit-  of  fh«r  u\h\\u\Mu  a  lion?  )"/'>  ire  J  :i  »*»:*' 
lie  highest  tunnel  ot  tli"  old  v.ri;k',  Ije  t<#>]rjil  a  .-rn;i;l  .-*  Mr/j  of  •.'-;. 
ich  deeom|M)sed  ore  l\i:ig  a'.iiio^t  lioji/ojjtajly  acio-*  the  ihl'^f  *,i  tii«r 
lountain.     He  starr»*«l  ;.t  o.'ie*-  the  Lt^t  llojie  tijiif;ej.  ;,r,ij    i/il'/v.i/iv 
le  .s<^am  of  ore  meiitioTj':!.  he  ^j'lrl:  a  Lir;.'ef  ho'i;. .  :\\iJ:h  Vittitji  o.» 
er%'  rich  in  silver,  in  .S'';»:r:i/:-r.  I^.Ij.    Mi.  Kiiej*.  ur.  tl< ,» *r\.  »<;,;/;/<  -.e/j 
)  be  pre.M.-nt  when  tii..-  ]j  *i\  of  o;»-  v.,:-  :,;-»  i^:. f.«J.     '1;.'-  *ijr...s  .    •. .  < 
len  about  5o  ir-e:  l..f.j;i.  :-\-i  ri.e  -*-^jl'::  'j!  h:^;  f'j ■;:.'!  h\  V-.e    ■■.;.*:;'  •    •-; 
q>osed  in  the  ^i»ir.-»  m  *...•    .:,':..'.j.      I*  ••:i-  i.^'.'i  0  i.-.'Se^.  */,   :  :■»■*. 
lick.    Th»:  u]ipei  ii^jKI^::  '^^i*  :•-::  -:;.•-  .  .    ':;:  /  /.".'k*'-.  ^-.r.o  •/«  .'/■.-.  v.        .;.-. 
layer  of  \i*jux  J  t*^  1  ■ » ; j.frLr -  . :  •■  •  : .  -      ;  --- :.  -i  ;. :. •:  ;•; ;- . .:« ^i  '^i,  *■ :.        A  • 
le  end  oi  the  luLii*:!  ::--  :: .'  .  \',.-:   r.  •,:••  ••f^- ,:■.:.  w  ;,.'.j  *'\»    ■:;  ;  *  .' 
iuthea.'^t  while  tL-.  ;.-.:  :•:.....•:-  "'r  ;.../..:.'?.   ;  .        ...     i       ■-     ■'' 
lat  the  vi.-ry  eM::*.'!'-:-^  .  -r  .■- .;.    .:     :-    .'*  .  "i;-.   .    ..  ■,'  :  '      .•;,■■.'/. 
t  the  f-Lidof  iL-  ji-r^:  :.,-  ■  .  •...-.  i.       '  .'-  -  .'<'•  '.  ...  -/.     :   •      .    •   .  '  ;' 
iOfret  lofji:.    "I^*^  '-  -■-.'  .-■.:•'*■.  --.  "•"  ..  ."•"      .'.■'«.. 

irrv  i:  :M'j  vj--   :«.>     •  •  .■   '•'       ..     .•  :.-  • -,  '.  .       -  ■.    •'.  -  •' 
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in  the  old  mining  works.    The  narrow-gange  Tailroad,  which  the  MiUesar 
Oompany  had  built  np  to  within  fbnr  nilee  of  the  smelUng-worke,  bskm 
been  operated  rather  irregularly,  by  means  of  mules*     Ite  prineipfti 
business  has  been  the  trausportation  of  wood .  and  lumber  from  the 
upper  part  of  the  oafion  to  the  Utah  Southern  BaJIroad  at  Lehigh. 

The  Wyoming  mine  is  developed  by  two  tunnels  and  a  shaft  about  W 
feet  deep.  These  works  are  evidently  located  on  the  same  body  of  on 
as  was  struck  in  the  Last  Hope  tunnel  of  the  Miller.  At  one  time  in 
tlie  fall  litigation  was  imminent  between  the  Miller  and  Wyomiog  Com- 
panies, but  the  dispute  was  Anally  settled.  The  Miller  Compauy  owni 
the  Wyoming. 

The  Pittsburgh,  Gariboo,  Queen  of  the  West^  and  Boessler  mines  have 
been  worked  more  or  less  during  the  year. 

The  Pittsburgh  mine,  situatied  northeast  of  the  Miller  and  across  ooeof 
the  braoches  of  American  Fork,  is  especially  well  developed  by  n^me^ 
ous  shafts  and  drifts.  There  is  a  very  large  amount  of  ore  in  sight  in 
the  mine  and  on  the  dump,  but  it  is  aJl  of  very  low  grade,  assaying  oulf 
from  10  to  30  ounces  in  sliver.  It  is,  however,  very  rich  in  lead,  most 
of  the  material  as  extracted  from  the  mine  containing  over  40  per  cent 
As  the  Miller  Oompany  has  so  far  not  ])een  willing  to  buy  large  amounts 
of  outside  ore,  the  mines  of  this  district,  being  situated  high  up  in  tbe 
mountains,  and  being  in  the  hands  of  the  MiUer  Oompany,  which  con* 
trols,  by  means  of  the  railroad,  the  only  outlet  from  the  cahon,  have  not 
had  any  opportunity  of  realizing  on  their  ores.  Large  amounts  of  ore, 
which  is,  however,  nearly  all  of  low  grade,  are  stored  at  the  differeofc 
mines.  It  is  reported  that  in  the  spring  the  Miller  Oompany  will  again 
begin  smelting  operations,  and  that  it  will  hereafter  buy  all  the  good 
smelting  ores  that  are  offered.    * 

Tintic  district. — The  most  important  work  in  this  district  has  been 
done  on  the  Mammoth  Gopperopolis.  The  Crismon  Mammoth. mlue, 
close  by,  has  also  been  worked  nearly  constantly.  The  Mammoth  Cop- 
peropoiis  has  built  smelting-works  during  the  year,  Ibr  the  puri>ose  of 
makiug  black  copper  out  of  the  copper-ores  in  the  miue.  These  works 
had  been  in  operation  for  several  mouths,  and  at  the  time  of  the  tiuau- 
cial  panic,  when  they  were  stopped,  120  tons  of  black  copper,  coutainiug 
90  per  cent,  of  copper^  and,  including?  gold  and  silver,  worth  8252  a  ton, 
had  been  shipped.  From  the  Mammoth  Copperopolis  and  JMammoth  or 
Crismon  mines,  1,209  tons  of  ore,  assaying  on  an  average  24|^jj  per  cent 
of  copper,  and  worth  $59.00  per  ton  in  Utah,  were  sent  to  Europe.  The 
mill  of  the  Mammoth  Copperopolis  Company,  which  is  intended  to  work 
the  ore  from  that  portion  of  the  vein  containing  gold  in  quartz,  was 
running  during  a  part  of  the  year,  but  it  was  soon  found  that  the  large 
amount  of  copper  present  iu  the  ore  impeded  operations  very  much. 
During  the  past  two  years  the  English  company  has  expended  about 
$100,000  on  the  mine,  mill,  and  furnaces.  During  this  time  an  average 
number  of  fifty  men  have  been  employed.  Had  it  not  been  for  the  panic, 
which,  by  its  great  depreciation  of  the  copper  iu  the  hands  of  the  com- 
pany at  the  time,  caused  a  loss  of  over  $15,000,  the  company  would  proba- 
bly have  been  able  to  continue  working  as  before;  but  as  soon  as  the  min- 
ers saw  that  they  could  not  be  then  paid  for  past  work  they  struck  and 
took  possession  of  the  miue.  Immediately  aft^r  followed  an  attachment 
by  Wells,  Fargo  &  Co.  for  a  debt  of  over  $13,000.  It  is  now  reported 
that  the  company  intends  to  raise  more  capital  in  England,  to  extricate 
itself  from  its  difficulties.  The  mine  is  at  present  developed  as  follows: 
by  one  tunnel  304  feet,  and  another  300  feet  long ;  four  shafts,  from  100 
to  175  feet  deep;  four  winzes,  eight  levels,  and  the  necessary  tramways. 
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iMordiDg  to  the  manager,  Mr.  S.  W.  Valentioe,  the  mine  can  now  pro- 
duce froto  10  to  20  tons  of  copper  smelting-ore  and  from  50  to  100  tons 
«f  gaartzose  milling  ore  per  day.  The  mill  and  furnaces  are  described 
in  Che  Salt  Lake  Herald  of  August  27th  as  follows : 

BoeeTille  is  sitnated  amoop;  the  foot-hills  of  the  range  of  monntaiDB,  extondiDi; 
throogh  the  entire  length  of  Tintic  district,  on  the  east  side  of  the  valley,  at  their 
•Mitbem  tenninoa,  and  about  nine  miles  from  the  Mammoth  Copperopolis  mine,  seven 
oiilea  from  Silver  City,  five  miles  southeast  from  Diamond,  two  and  a  half  miles  from 
the  Sboebridge  Heduction-Works,  and  about  the  same  distance  from  th<^  Tintic  Mill 
and  Mining  Company's  Mill.  From  the  mine  the  road  follows  the  valley  downward 
nearly  six  miles.    The  balance  of  the  way  it  is  sliehtly  up  grade. 

The  main  building  of  the  mill  is  constructed  of  wood,  upon  a  hillside.  Its  founda- 
tions an^  of  stone.  The  mill  has  15  stamps  of  750  pounds  each,  in  three  battesios  of  5 
stamps  <^acb.  There  are  Eix  amalgamating-pans,  three  settlere,  and  one  agitator.  A 
small  car  carries  the  pulp  from  the  battery  to  the  pans.  On  the  southeast  side  of  the 
mill  is  situated  the  retort  and  smelting  lOom.  The  pans  are  driven  by  the  engine,  the 
line  shaft  passing  across  the  whole. mill.  The  cugiue-house,  situated  on  the  southwest 
side  of  the  mill,  is  a  large,  strong  frame  structure,  resting  on  a  very  massive  Ntouo 
fonndation.  The  engine  is  of  75  horse-power  and  has  a  30-inch  stroke,  with  variable 
cnt-ofil    lliere  are  two  54-inch  boilers,  14  feet  long,  inclosed  in  masonry. 

The  ore  falls  from  the  dump  upon  an  iron-covered  dry  kiln ;  at>er  bt*ing  crushed  in 
the  breaker  it  passes  into  the  l>attery.  The  mill  has  a  capacity  of  22^  tons  (ler  day  of 
twcnty-fonr  bnnrs. 

In  connection  with  the  mill  this  company  is  erecting  a  copper  snieltor,  under  the 
direction  of  Mr.  John  Willianin.  This  is  a  frame  building  45  IVet  by  30  fret^  The 
fiinace  is  nnflnished,  but  will  contain  two  stacks  made  of  iron,  with  boiler-plate 
water-jackets.  The  lining  will  be  of  Utah  fire-brick.  Each  of  thetje  funiaoi's  will 
have  a  capacity  of  12  tons  every  twciity-fonr  houi-s.  The  motive  power  ia  d«-rivcd 
from  the  mill,  which  is  situated  tO  feet  distant.  The  water  used  in  this  furnace  goes 
into  a  lai^o  tank  at  the  mill,  thence  into  the  pans. 

Water  is  snpplie<l  from  springs  over  two  miles  away,  and  conducted  to  the  works  in 
galTanized'Iron  pipes. 

The  Orismon  Mammoth  and  its  surroundings  are  described  by  Pro- ' 
&68or  Clayton  in  a  late  manuscript  report  as  follows : 

The  geological  formation  in  which  the  mine  occurs  is  a  highly  crystalline  siliceous 
limestone.  The  btrata  are  considerably  tilted,  the  general  strike  being  north  and 
ROQtb,  and  the  dip  to  the  east,  the  latter  changing  from  15^  to  nearly  vertical.  This 
limestone  is  underlain  at  the  west  base  of  the  Hionntaiu  by  qiiartzite  beds.  Towaid 
the  east  the  limestone  is  joined  by  granitic  lockf*.  The  ore-body  has  a  general  north 
Mid  south  course,  and  dips  to  the  west  from  70^  to  80°.  The  deposit  is  very  large,  and 
its  width  is  unknown  even  at  the  present  time.  Some  drifts  which  have  been  run 
MI088  what  is  supposed  to  l)e  the  width  of  the  deposit,  have  penetrated  100  feet,  without 
finding  a  solid  wall  of  country-rock  in  ]>lace  at  the  furtlier  end.  The  explorations 
ncMlh  and  south  are  of  about  equal  length.  They  consist  of  a  series  of  open  cuts  on 
the  burface  covering  a  space  of  200  feet  long  eiist  and  west  and  250  feet  north  and 
soDth.  About  one-third  of  this  area  appears  to  bo  occupied  by  ore,  which  consists  of 
large  quartz  croppings  with  here  and  there  iron  gossan  and  green  and  blue  earbonatt^s 
of  copper,  in  which  fragments  of  country-rock  of  all  sizes  are  inclosed.  In  fact  the 
we  looks  more  like  brecciated  country-rock  than  anything  else.  A  shaft  has  been 
rank  at  a  point  near  the  center  of  the  outcrop  to  a  vertical  depth  of  213  feet.  At  120 
fcethi  depth  tunnels  were  run  north  and  south.  Both  shaft  and  drifts  are  entirely  in 
ore.  From  the  we^stern  base  of  the  hill  a  tunnel  has  been  run  toward  the  ore-deposit 
410  feet,  at  which  point  good  ore  was  first  struck.  Two  main  drifts  have  been  run 
fitim  this  point,  one  obliquely  to  the  right  or  southeast,  and  one  toward  the  northeast. 
Tlwiigh  both  drifts  have  been  run  for  long  distances  no  walls  have  been  found.  From 
these  explorations  Professor  Clayton  estimates  that  about  100,000  tons  of  ore  were  in 
^^t  in  the  mine  at  the  date  of  his  letter,  of  which  one-quarter  was  25  per  cent,  cop- 
p^-ore.  Of  the  rest  he  thinks  25,000  tons  could  bo  saved  for  the  mill  process,  this  be- 
ing ore  carrying  silver  and  gold  to  the  amount  of  $30  to  (50  per  ton,  and  little  copper. 

On  the  Joe  Bowers  lode,  near  Diamond  City,  the  Weudigo  Company 
has  done  a  little  work  duiing  the  year.  From  that  portion  of  the  vein 
owned  by  Messrs.  Tostavin,  Jeffries  &  Co.,  about  four  tons  of  ore  have 
been  shipped  for  sampling.     The  assay  gave  $83  per  ton.    The  great 
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mass  of  tbe  ore  is,  however,  mncb  poorer,  its  value,  as  indicated  by  man 
assays,  being  about  $46  per  ton. 

On  the  Shoebridge  mine  the  old  shaft  has  been  enlarged,  and  hoisting 
works  liave  been  erected.  Drifts  have  been  run  from  this  shaft  at 
point  125  feet  from  the  surface.  The  vein  is  found  from  3  to  4  feet  wid 
and  contains  copper-ores  combined  with  arsenic  and  sulphur,  and  cai 
rying  some  silver.  The  company's  mill,  which  contains  an  Aiken  roast 
ing-furnace,  has  worked  during  a  part  of  the  year. 

The  Otsego  Silver  Mining  Company,  owning  theGold  Hill,  May  Flower 
and  Tessora  mines,  has  shipped  about  1,000  tons  of  ore  to  the  Tiutic 
Mill  and  Mining  Company's  mill  up  to  January  1, 1874.  The  shaft  on 
the  May  Flower  is  130  feet  deep,  and  three  levels,  respectively  75, 25,  and 
35  feet  long,  have  been  run  from  it.  The  May  Flower  tunnel,  connect- 
ing with  the  Gold  Hill  shaft,  which  is  down  90  feet,  is  316  feet  in  length, 
near  the  end  of  which  is  sunk  May  Flower  shaft  No.  2,  to  a  depth  of  30 
feet.  The  Tessora  has  a  shaft  sunk  on  it  to  a  depth  of  140  feet,  with 
drifts  running  in  opposite  directions  on  the  vein. 

At  the  Morning  Glory  mine  there  is  a  shaft  upon  the  summit  of  the 
ridge,  near  the  north  end  of  the  claim,  100  feet  deep,  which  contains 
copper-ores  and  copper-stained  quartzite.  At  the  lower  shaft  of  this 
company,  about  one-third  of  a  mile  northwest  from  Diamond,  the  most 
work  has  been  done  and  a  good  deal  of  copper  ore  has  here  been  raised. 
Only  a  few  tons  of  it  have,  however,  been  taken  to  the  Tintic  Mill  and 
Mining  Compauy's  mill. 

The  Norwegian,  Victor,  Julian  Lane,  Golden  Treasure,  and  others  are 
located  in  this  vicinity  and  have  been  worked  daring  the  year. 

The  Susan  miiie,  situated  about  a  mile  and  a  half  southwest  of  Dia- 
mond City,  lies  in  granite.  The  vein  is  from  2  to  6  feet  wide,  the  ore 
occurring  in  streaks  and  bnnches  in  a  quartz  and  feldspar  gangne.  It- 
is  opened  by  two  shafts  180  feet  and  20  feet  deep.  At  a  depth  of  120 
feet  in  the  first  shaft  a  level  baa  been  run  northeast  along  the  vein  for 
about  30  feet,  exposing  good  ore.  That  so  far  extracted  assays  from 
825  to  $150  per  ton  in  silver.  In  the  vicinity  of  Silver  City  occur  a  great 
number  of  small  argentiferous  lead  veins  in  granite,  on  many  of  which 
considerable  exploring  work  has  been  done ;  but  no  large  deposits  of 
this  ore,  which  assays  from  28  to  50  per  cent,  of  lead  and  from  $30  to 
$100  in  silver  and  gold  per  ton,  have  as  yet  been  found.  The  Black 
Dragon,  Sunbeam,  Snaky,  and  Sidney  are  considered  good  mines  and 
have  been  fairly  opened. 

The  Eureka  Mining  Company's  property  was  sold  by  Messrs.  Law- 
rence &  Whitney  to  Captain  E.  B.  Ward  and  other  parties  in  Detroit 
during  the  year.  The  representations  of  the  vendors  in  regard  to  the 
value  of  the  ores  not  being  borne  out  by  the  subsequent  mining  experi- 
ence of  the  new  owners,  Mr.  Ward  has  taken  legal  steps  to  recover  the 
money  paid  for  the  property,  so  far  without  favorable  results.  There 
has  not  been  much  work  done  at  these  mines  during  the  year. 

Of  the  mills  in  this  district  the  Tintic  Mill  has  been  running  with  the 
greatest  regularity,  but  only  for  the  latter  j)art  of  the  year.  It  shipiHjd 
for  a  time  from  81,000  to  81,»^00  worth  of  silver  bullion  weekly. 

Cavq)  Floyd  district — The  principal  mines  of  this  district  are  looatec 
on  a  bed  of  quartzite  which  is  irregularly  impregnated  with  silver,  iron 
copper,  and  zinc  ores.  The  English  company,  known  as  the  Camp  Floy( 
Mining  Company,  which  owns  the  Sparrow  Hawk,  Last  Chance,  au( 
Marion,  ceased  earlj^  in  the  year  to  work  its  own  ores  in  its  splendid  20 
stamp  mill,  because,  as  I  am  informed,  the  large  masses  of  ore,  as  the; 
come  from  the  mines,  are  very  difficult  to  assort,  and  of  too  low  grad 
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to  pay  for  extraction  and  milling  withoat  sorting.  Abont  1!^000  tons  of 
ore  have  been  taken  from  these  mines  altogether.  The  compsiny^s  mill 
hsj  however,  been  running  on  cnstom  ore^  dnring  the  greater  part  of 
the  year.  According  to  the  advertisement  of  Mr.  Henry  SewelU  tho 
lesident  manager,  the  following  is  the  scale  of  prices  paid  at  the  mill : 

Ore  assaying 
per  ton — 

$40 

50 

60 

70 

80 

90 
105 
130 
150 

Up  to  the  end  of  November  there  had  been  56  bars  of  bullion  pro- 
doe^  at  the  mill,  which  wepo  worth  over  $52,000  coin.  Tho  valu«)  of 
the  tailings  on  hand  at  that  time  is  stated  as  $40,000. 

Some  prosptcting  has  been  done  during  the  year  on  the  above-named 
mines,  but  so  far  without  any  encouraging  results. 

The  Gamp  Douglas,  Gentile  Belle,  and  Elkhorn  have  also  been  pros- 
pected without  finding  any  considerable  bodies  of  ore. 

The  Queen  of  Ihc  West  is  well  developed  and  has  been  steadily  worked. 
This  mine  is  owned  by  a  Detroit  company.  At  the  end  of  the  year  tho 
good  pai-t  of  the  ore  was  worth  $200  per  ton,  and  between  2,000  and 
^000  tons  were  on  the  dump  and  in  sight  in  the  mines.  Several  other 
mines  in  the  district  have  been  worked  during  a  part  of  the  year,  but  in 
none  of  them  have  very  encouraging  prospects  been  found. 

In  Camp  Floyd  several  deposits  of  cinnabar  have  been  discovered. 
On  the  Jenny  Lind  an  incline  50  feet  deep  has  been  sunk.  Experiments 
made  with  several  hundred  pounds  of  ore  gave  the  average  percentage 
of  quicksilver  in  the  assorted  stuff  as  4  per  cent.  The  New  Idria  is 
located  on  the  same  vein  as  the  one  just  mentioned.  In  a  20-foot  incline 
sunk  on  it  4  fe-et  of  ore  arc  reported  to  be  exposed.  It  is  of  the  same 
value  as  that  from  the  Jenny  Lind. 

Parley's  Parkj  or  Uintah  district — This  district  is  subdivided  into  three, 
the  Dintah,  Howland,  and  Blue  Ledge.  The  principal  mines  in  these 
are  the  Piuon,  Walker,  Webster,  Bob  Tail,  Pioneer,  Idaho,  Gregory, 
Flagstaff^  McHenry,  Dolly  Varden,  Ontario,  and  Cariboo.  The  Walker, 
Webster,  and  Pinoi^  were  among  the  first  discovered,  and  have  been 
considerably  developed. 

The  Flagstaff  lies  on  the  divide  between  Parley's  Park  and  Provost 
Valley.  The  ore-deposit  runs  north  and  south.  There  is  an  inclined 
diaft  on  the  vein.  At  a  depth  of  90  feet  a  drift  has  been  run  along  the 
Vein,  which  is  here,  in  places,  over  10  feet  wide.  The  incline  is  down 
altogether  220  feet.  The  ore  is  a  good  smelting  ore,  and  is  re))orted  to 
contain  on  an  average  $40  to  $50  }>er  ton.  Some  of  the  ore  has  been 
^bipped  to  furnaces  in  the  valley,  but  next  season  the  owners  intend 
to  put  up  works  of  their  own  at  the  base  of  the  mountain. 

The  Ontario  mine  is  opened  b^*  a  tunnel  running  along  the  vein  for  740 
^eet,  and  by  three  shafts,  respectively  98, 123,  and  100  feet  deep.  At 
tbe  main  working  shaft  hoisting  and  pumping  works,  driven  by  a  40 
Wse-power  steam-engine,  have  been  erected.  The  ore  is  milling  ore  of 
moie  than  average  grade,  and  a  good  deal  of  it  is  reported  to  have  been 
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shipped.    Some  SOO  tons  &om  tfa«  mine  veie  uaiEAed  at  the  PloQfic 

works  in  SiUt  Lake. 

The  PiDon  miutjls  opened  by*iliaft  100  feot  iki?p,  and  r^abiias  ver, 
,;go<Hl  Bmeltiu^-on!,  a  inixtnra  of  ouLoimte  and  galt-JJi).  The  miue  ha 
Bfaipped  considerable  ore.  during  tite  yeur. 

Tlio  Walker  and  Walker  extension  of  the  Buukeye  is  ownod  by  thi 
I'Wabaatch  Mining  Company,  organized  in  1872,  with  a  capital  stock  oi 
.tI,OU0,OOO.  The  vein  lies  insliteaiid  lliueatODe,  ranging  from  3toi) 
ifpet  iu  width,  and  crops  out  aloDgtlie  surface  of  the  inouucain.  It  has 
been  stripped  some  350  feet,  showing  ore  all  the  way.  About  8^0,01)0 
have  beou  expended  on  tliis  mine.  The  Democrat  tunnel  is  intended 
to  tap  the  Walker  and  Walker  ezteiD^ioii  of  the  Buckeye  at  a  d<-p[h  nf 
300  feet  from  the  surtiice.  Tba  Walker  tunnel,  ou  the  same  iniue,  fol- 
lows the  vein  for  over  100  fw't.  An  tucliue  runs  from  this  tunnel,  iuij 
lowing  ore  M  tlic  wny  liir  ;i  (ristanop  of  VJli  feet.  Tlie  Buckeye  tuni 
follows  ft  van  of  on  ^miit  £  feet  io  thickness,  and  has  been  camplet 
aboat  100  feet,  including  drifts.  Otiier  t-uUt  and  drifts  show  ore  from. 
fiiot  talis  inobiu  io  tbiefcoew.  Hba  ore  fVom  this  mine  is  both  milliiif. 
and  smelting,  aod  of  an  average  value  in  silver  of  $0U  in  mans.  Assaj^ 
ashigfaaa  |214  have  be«i receiveil.  Three  hundred  and  fifty  toQsof 
Me  ace  now  on  the  damp  awaiting  treatment.  Unusual  facilitieH  ia  tlu 
.  ira^  of  water  and  tintber  eziBti  neai-  tliis  ])ro))erty  for  the  erection^ 
mflla  M  aneltMS.  It  is  distant  only 'twenty-live  miles  from  the  C<m 
viBe  and  £(^o  Bailroad.  1 

JLiam*  difHot— Thin  b  a  new  district  formed  .hOy  3,  1873,  in  Citf 
C^«^  GaSoD,  sevev  miles  fron  Salt  Lake  City.  No  im|>ortant  resalt 
has.beee  leaebed  inourof  tbenoioerous  claims  located  here  latel)-,t>ul 
on  some  of  tbem  considerable  work  has  been  done,  showing  that  tbe 
ores  of  the  district)  are  lead-ores,  mostly  poor  in  silver,  and  inmeres. 
Of  the  latter  200  tons  and  of  the  former  80  tons  were  shipped  daring  tbe 
latter  pMt  of  1873. 

A  late  number  of  the  Ulab  Mining  Gazette  describes  some  of  the 
claims  in  this  district  as  follows: 


Tbe  New  Jersey  n-ai  diecovered  Jnne  1,  197!!.  and  preBented  almost  at  tbe  BnrTace* 
TeiDOf^lDobesorKileiiB,BMa;iDg3noODCeBinBitvi;rBDil74peTceTit.  lead.  Aebsft 
haa  been  BUnk  tu  tbe  OeptL  of  3U  fbet,  ODit  tbo  veiu  has  run  into  pucliels.  Abonl  50 
tons  of  ore  bavo  been  shipped  from  this  claim  and  i-old  to  Salt  Luke  parties. 

Tbe  Idaho  lode  wae  located  June  ID,  1673,  and  about  ^00  iu  work  has  been  dnae  •» 
tbis  mine.  A  prmpccting-shafc  lias  beeu  run  tbroUKh  a  scries  of  pockets,  sbowiDg  * 
small  quantity  of  iialunu. 

,  The  Eiohmond,  a,  prospect  of  very  enconrnpng  appeara»eo.  was  locate*!  Jnne  ft 
1B73.  But  littrto  work  baa  been  done  on  this  elaini,  ub  also  tbo  El  Dorado,  NixuD,  Bal> 
Boy,  Catherine,  Now  York,  and  Susqaeboiiua.  All  oi  the  abovo  claims  oie  located  i» 
Dry  Qnlcb. 

On  Scott  Hill  are  located— 

Tbe  General  Soott,  discovered  Jnne  31, 1873.  A  shaft  bai  been  sunk  to  the  depth  <" 
5S  feet,  having  a  vein  of  ledfce-niatler,  avcragiof;  3  feet,  with  a  wull-dblined  hoUifiM' 
wall  dipping  into  tbe  hill.  On. thin  uiiiio  are  comfortable  quarters  built  for  the  won>- 
inffinen,  incTudinc  sbaft-hnase,  bincksmith-nhop,  &,c. 

The  Red  Bird,  located  June  22,  1873,  has  a  shaft  sank  abont  55  feet,  «nd  the  owiMA 
have  abstracted  therefrom  abonC  !00  tons  of  ore,  aaaayiug  from  18  to  40  oanow  silTtfi 
23  per  cent,  lead,  and  from  10  to  15  per  cent,  iron,  ' 

The  Snmmlt  lode,  a  claim  owuad  by  tbe  same  company  and  located  June  21,  ISA 
has  c«mfort»ble  work-Iiousea  and  dwelling.  A  elioft  bas  been  sank  53  feet<,  ood  alxxit 
76  tODB  of  ore  are  on  the  dump,  assaying  from  Vito32  ounces  silver  and  40  per  oent 
lead. 

Tbo  Henry  lode,  located  Jnne  31,  1873,  has  a  shaft  anok  60  feet,  ebowiog  a  ll-tlMt 
Tela  of  led^e-matter,  interspersed  with  small  quantities  of  galena,  aaaaying  as  lii^a 
40  oonoes  ulTer. 
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tie  Yictorine,  sitoatcd  on  tbo  north  Mill  Cccek  slope,  has  a  shaft  of  65  feet,  and  a 
;e  of  vein-matter  averagini^  4  feet  in  ^vidtb,  with  ^ood  hanging-wall. 
tie  Chipmonk,  located  on  Nixon's  Peak,  has  a  prospect-shaft  of  20  feet.  Small  quan- 
ts of  galena  are  interspersed  throngh  blue  limestone  seamed  with  spar. 
I  Cottonwooil  Fork  arc  situated  twelve  locations,  eight  being  the  property  of 
srv.  Houtz,  Robinson  &  Hampton;  the  Tycoon,  and  H,  and  R  being  5-foot  veins 
eoaatite  iron,  of  superior  quality  for  fluxing. 

be  San  Domingo,  located  July  5,  ld73,  has  an  incline  mn  in  about  70  feet,  showing 
sin  of  high-gi*ado  galena  and  carbonates,  some  assaying  300  ounces.  This  claim 
shipped  about  GO  tous,  and  has  about  10  tons  on  the  dump. 

jttcien  district — ^The  Tecoma  Mining  and  Smelting  Company  of  Utah 
I  Nevada,  a  New  York  company,  has  done  very  little  besides  explor- 
its  mines  and  smelting  daring  a  short  cam])aign  the  ore  which  bad 
umulated  since  the  mines  came  into  posse.ssion  of  the  company. 
^hese  mines,  the  Tecomii,  Sunset,  Morning  Star,  and  Empire,  are 
eworthy,  and  have  acquired  quit«  a  reputation  for  the  occurrence  of 
Ifenite,  (molybdate  of  lead.)  This  mineral  occurs  in  very  large  crys- 
s  and  in  great  abundance.  In  fact,  in  some  of  the  workings  almost 
other  lead-bearing  mineral  was  found. 

•Vom  the  explorations  of  the  previous  year  the  company  had  650  tons 
)re  on  hand  and  about  350  more  were  extracted  in  the  prospecting 
rk  daring  1873.  In  the  fall  the  company  rented  the  smelting- works 
Messrs.  Buel  &  Bateman,  at  Bnel  City,  one  and  a  half  miles  from  tbo 
les,  and  engaged  Mr.  A.  Wartenweilcr,  ot  Salt  Lake  City,  to  smelt 
ore  on  band.  To  this  gentleman  I  am  indebted  for  notes  on  tbe  re- 
b  of  this  campaign.  Tbe  ore  to  be  treated  was  a  isixture  of  galena 
I  oxidized  ores,  tbe  latter  consisting  largely  of  tbe  above-mentioned 
[fenite.  Very  soon  after  starting  the  furnaces  it  became  evident  that 
ore  would  be  troublesome  to  treat.  On  the  reduced  lead  in  the  henrtb 
I  in  tbe  siphon  tap  a  stiff  scum  would  form,  which  in  a  few  days  would 
w  to  a  thick  layer,  and  cause  accretions  all  around  the  walls  of  the 
Ttb.  It  was  at  all  times  perfectly  easy  to  push  iron  tools  through 
i  layer  to  tbe  bottom  of  the  furnace,  but  it  would  not  become  liquid, 
I  bad  to  be  pulled  out  from  time  to  time  with  tbe  slag,  from  which  it 
arated  imperfectly.  Every  two  or  three  days  tbe  breast  of  the  furnace 
lid  have  to  be  taken  out  in  order  to  clean  the  furnace.  Mr.  Warten- 
ler  had  no  laboratory  or  chemical  reagents  on  band  to  test  this 
inge  material,  and  wds  afterward  occupied  by  other  business,  so  that 
to  this  time  be  has  not  been  able  to  investigate  the  scum.  The  ini- 
ssion  is,  of  course,  that  the  molybdate  of  lead  in  tbe  ore  has  some- 
ig  to  do  with  tbe  formation  of  this  product,  which  is  likely  to  con- 
1  so  large  an  amount  of  sulphide  of  molybdenum  as  to  render  it  al- 
^t  infusible. 

^hQ  result  of  smelting  these  1,000  tons  of  ore  was  270  tons  of  lead, 
taining  on  an  average  100  ounces  of  silver  and  J  ounce  of  gold  per 
.  Alter  tbe  campaign  was  over,  all  work  was  stopped  in  tbe  uiines 
:he  company. 

'he  English  Tecoma  Comi)any  has  also  done  principally  exploring 
•k  during  tbe  year.  This  work  was  not  successful,  as  appears  from 
following  abstract  of  report,  bearing  date  of  October  30,  by  Mr.  11, 
Stephens,  the  superintendent  sent  out  from  England  in  August,  1873, 
eplace  Messrs.  Maxwell  &  Forbes,  who  were  at  the  same  time  manag- 
the  Flagstaff  and  Last  Chance  mining  properties,  over  200  miles 
ly,  in  Little  Cottonwood  and  Biugham  Canons  in  Utah. 

t  the  Gladstone  location,  owinj;  to  tbe  somewhat  unfavorable  character  of  the  lode, 
tbe  extreme  compactness  of  the  limestone  rock,  very  little  work  lias  been  (lore, 
all  operations  were  suspended  until  a  more  convenient  opportunity  presented  iuelf. 
he  Shauley  location,  at  Discovery  or  Shanley  shaft,  sunk  by  the  original  proprie- 
to  a  depth  of  70  leet,  at  an  angle  of  45^,  and  running  down  NV\t>\i\.l^<i(^\o<\!^^m  \\i!^ 
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iMok  or  b*Dglng-wan,  ••  also  od  foot-wall,  an  iodUsationB  that  a  lam  body  of  ore  b 
been  taken  out,  tbe  vein  varying  firom  3  foet  in  thiokneaa  to  6  feet^  tben  breaking  In 
"ahooto"  tending  in  a  sontheaaterly  direction,  with  ocoaeional  pockets  of  rich  carboaa 
otes..  At  a  deibth  of  64  foet  a  level--the  north  drift — waa  rnu  in  a  northerly  direetik 
161  foot,  for  70  foet  following  the  comae  of  tiie  vein,  which  varied  in  width  fion 
inches  to  6  feet,  increasing  at  a  distance  of  S8  feet  firom  tbe  shaft  to  8  foet  in  widt 
with  good,  defined  walls.  At  this  point  Ko.  1  winae  was  started,  bnt  after  ainking  I 
foet  toe  ore  gave  ont,  the  vein-matter  changed  into  iron,  and  the  lode  bearing  awii 
west,  parallel  to  the  slope  of  the  hill,  further  work  was  diseontinned.  On  oomuMni 
log  Ko.  1  wiuse,  a  string  of  ore  was  observed  on  the  hanging- wall,  which  waa  traced  bj 
No.  2  winze  to  a  depth  of  6  foet,  bnt  the  vein  bending  away  under  the  north  drill  1 
was  followed  for  SG  foet.  when,  the  ore  again  giving  oat,  thia  winie  was  abandonai 
At  72  ieet  from  the  Shanl^  shaft  conneoUon  was  made  with  the  llaxwell  shaft  for  ah 
and  north  of  this  connection  No.  4  wihse  was  sank  to  9  feet,  bat  very  little  ore  fooad 
From  this  point  to  the  end  of  the  north  drift,  a  distance  of  74  feet,  a  fow  bandies  of  on 
were  discovered,  bnt  none  of  any  valae.  At  10  feet  from  above  north  drift  (and  ia  tktf 
shaft)  stoplng  waa  commenced  on  a  piece  of  ore-gronnd,  which  ran  ap  to* the  sniftoeii 
the  form  of  a  "  shoot"  or  '*  chimney^  varying  in  thickness  from  abont  1  foot  to  2  fn^ 
coming  oat  at  the  IfazweU  shaft,  72  feet  above.  The  drift  ranning  sonth  firom  ttl 
shaft,  and  in  a  line  with  the  north  drift,  was  ran  by  the  firet  owners  for  a  distaoeeip 
34  feet-,  and  within  a  short  distance  from  tho  stluting-noint  it  opened  oat  into  a  elm* 
ber  of  ore  8  fe^t  deep,  showing  the  ore  as  being  coutionoas.  At  34  feet  from  shafti 
rise  waa  started  to  sarfiMM  for  air,  a  distance  of55  feet ;  in  thia  rise  several  bandMiil 
m  were  foand.  From  bottom  of  the  air-shaft  a  drift  was  ran  in  a  south  westcriy  din» 
tion  fbr  10  foet  on  a  thin  ledge  of  ore,  bnt  as  it  gave  out  the  driving  was  stopped;  a 
cross-cut  was  also  run  in  10  foot  in  a  southerly  course.  At  30  feet  £rom  shaft  a  eiw 
cut  was  driven  easterly,  and  after  10  foet  had  been  run  it  opened  into  a  bonansa,  wUA 
alter  removing  .the  waste-matter  that  liad  fallen  from  the  roof,  measured  25iiB0tia 
length,  23  foet  in  width,  reaching  to  a  heiglit  of  10  feet.  On  cutting  through  the  oa 
by  means  of  cross-courses,  it  was  found  to  vary  from  1  inch  to  4  foetln  thlcKnem;  h4 
it  was  considerably  mixed  up  with  waste-matter,  the  greater  portion  now  lying  oa.tk| 
dump.  Aftev  fhrtber  ezplorationa,  a  cava  waa  opened  into  54  feet  from  atarting-pMS 
for  the  laat  20  feet  it  waa  10  feet  wide,  and  dipping  at  an  angle  of  37°.  Underlytqg  m 
vein-matter  the  rook  was  decov^posed  in  places  for  a  depth  of  10  feet ;  nltimately  tfl 
walls  closed  in  on  all  sides,  leaving  not  a  trace  of  ore  to  follow.  On  breaking  intotUi 
cave,  or  boaauza,  it  was  tUougbt — the  appearances  exhibited  I>eing  so  favorable— tbaft 
large  qaautities  of  very  rich  ores  were  exposed ;  these  anticipations,  however,  proved 
most  illusory  ou  further  development^  as  the  total  quantity  of  pay -ore  sacked  did  not 
exceed  30  tout*.  In  a  southerly  direction  from  the  cave  a  drift  was  run  35  feet,  follow- 
in;^  a  small  vein  uf  galena  ore,  but  the  bard  blue  limestone  rock  boiug  too  expensive  to 
drive  in  tho  level,  was  abandoned,  especially  as  the  adit-level  would  prove  this  partof 
the  grouud.  and  save  tho  no  inconsiderable  expense  of  hoisting.  At  the  Orbit  locatioB, 
a  shaft,  100  feet  west  of  the  Maxwell,  has  been  sunk  25  feet,  on  a  small  vein  of  ore; 
the  veiu  at  the  bottom  of  the  shaft  becoming  pinchtd,  and  sinking  too  expensive,  bsv- 
iug  in  view  the  limited  amount  of  funds  at  disposal,  tho  men  were  remove<l  to  tbe 
Lumsdeu  location.  ThM  Lnmsdeu  shaft,  84  feet  southwest  of  the  Shanley,  aud  oi 
alignmenf  with  the  month  of  tbe  Stanford  tunnel,  was,  at  tho  time  of  Mr.  St.  Stepbene^ 
arrival,  sunk  to  a  depth  of  88  feet.  At  50  feet  from  surface  a  landing  was  made,  and 
two  drifts  were  run,  ouo  north  for  30  feet,  through  a  body  of  iron-ore,  and  tho  other 
south  for  15  feet,  also  through  iron-ore.  At  tho  latter  point  abont  (>  tons  of  good  ore 
wore  extracted.  This  important  part  of  tbe  mine  will  bo  further  explored  at  a  futon 
date. 

The  initial  pdintof  tbe  Stanford  tunnel  is  situated  outside  the  original  Lamedei 
location,  aud  in  a  claim  recorded  by  McElroy  &  Co.  It  was  manifest  that  the  power 
to  run  the  •tunnel  through  this  neighboring  claim  wonld  be  of  the  greatest  advaoti^ 
to  the  company,  not  only  on  account  of  tapping  tho  Lumsden  and  Shanley  shafts sti 
considerable  depth,  but  also  for  tho  disposing  of  the  ddbris  and  tramming  out  the  on 
With  these  objects  in  view,  Captain  Gray,  then  agent  at  the  mines,  entered  intptt 
agreement  Tvith  McElroy,  by  which  tho  necessary  permission  was  obtained.  Intbi 
Shanley  (112  feet)  bunches  of  iron  and  galena  ore  were  met  with,  but  nothing  of  im- 
portance until  within  10  feet  of  the  connection,  when  a  body  of  ore  was  struck  whiel 
continued  in  a  Hue  lode  to  tbe  head  of  the  tunnel,  varying  from  3  inches  to  3  feet  it 
width.  In  driving  the  tunnel,  about  25  tons  of  galena-ore  have  been  extracted.  TbiM 
separate  assays  of  samples  taken  from  diilerent  points  give  tho  following  rcsoUi: 
Sample  No.  1,  37  per  cent,  lead,  and  $47  silver ;  sample  No.  2,  63  per  cent.  Irad,  sal 
$47.13  silver :  No.  3,  75  per  cent,  lead,  aud  $73.8*^  silver.  Withiu  tbe  past  few  days  si 
almost  vortical  vein  of  good  galena-oro  (splendid  smel  ting-ore,)  within  well-deiiued  viitti 
has  been  discovered  iu  6lose  proximity  to  the  Lnmsdeu  shaft,  and  npon  this  vein  ton 
nel  winze  No.  1  is  being  sunk  ;  it  is  now  down  15  feet,  the  lode  still  ninning  at  tbi 
seme  iavbmblo  inclination.  Tho  whole  of  the  mines  are  now  accessible  tbrou^litiu 
adiL 
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Later  in  the  year,  ou  the  24tb  of  December,  Capt.  J.  Y.  Gamble  re- 
ported regarding  tlie  work  at  the  mines  during  November,  by  order 
of  Mr.  St.. Stephens,  who  was  absent  at  the  time,  as  follows: 

Hie  Gladstone  location  :  It  has  not  as  yet  been  foaud  exx>e(1ient  ur  possible  to  recom- 
Beoce  operations  at  tbis  mine.  The  Shanley  location :  At  the  connecting-i>oiiit  of  tho 
fiuuiley  abaft  and  tbe  Stanford  tunnel  a  small  vein  of  ore  was  discovered.  A  drift  was 
ttonce  coramencedy  and  driven  thronch  numerous  pockets  of  rich  galena,  producing 
iweral  tons  of  excellent  pay-ore,  but  the  indications  did  not  warrant  tbe  prosecution 
tf  tiie  works  any  further  in  this  direction.  Tho  Orbit  location  :  No  work,  other  than 
to  the  extent  mentioned  in  the  last  report,  has  been  done  in  the  Orbit  Hhaft.  The 
[dimsden  location:  In  the  report  of  the  30th  October,  reference  was  made  to  a  diift 
rhicb  bod  been  run  in  a  southerly  direction  ir>  feet  from  the  50-foet  level  through 
i  body  of  iron-ore,  and,  as  this  is  considered  a  very  important  part  of  tho  mine,  tTio 
hilt  was  contiuned  for  a  few  feet,  still  exhibiting  improved  indications,  till  the  end  of 
!?OYember,  when  all  work  was  susiM'nded  throughout  the  company's  property.  A  nhoot 
iias,  however,  been  erecte<l  in  tho  Lumsden  shaft  to  the  Stanford  tunnel,  in  order  to 
lacilitate  the  disposal  of  wast<)  m<itter,  and  the  transit  of  tho  owis  to  the  loading  i)1at- 
Ibnn.  The  Stanford  tunnel:  This  tunnel  has  been  extendiMl  40  feet  during  November, 
tmt  at  that  point  the  lo<lo  pinched  out,  the  ground  v.':is  found  to  be  broken  and  loose*,  and 
the  driving  of  the  end  of  the  tnunel  was  therefor*.' discontinued  ;  but,  in  cb  so  ])roximity 
to  the  Lumsden  shaft",  a  branch  lode  was  discovered,  wliirli  produced  several  t(»n.s  of 
PKkI  galena  on»8.  McElroy  and  Co. 's  location:  Mo-sra.  McKlroy  and  D(»nn<'lly  con- 
tinned  to  work  oil  their  neighboring  claim  till  about  the  20th  November,  and  sunk  their 
ihaft  to  within  a  few  feet  of  the  Stanfonl  tunnel,  when  they  desisteil,  and  have  not  since 
offered  an^^  further  interference  with  the  company's  rights. 

The  above  rei)orts  Rbow  that  at  the  end  of  the  year  the  Tecoma  Com- 
IMny  was  not  in  an  enviable  position,  especially  as  all  the  workin;:^  cap- 
ital had  been  used  up.  Only  about  40{)  tons  of  ore  had  been  extracted 
altogether,  of  which  100  tons  had  been  smelted  at  the  company's  sinelt- 
iog-works,  prodacing  40  tons  of  bullion  worth  8180  per  ton.  These 
,  works  are  located  at  Truckee,  on  the  Central  Pacitic  Ilailroud,  about  500 
miles  from  the  mines. 

In  view  of  the  fact  that  this  English  company  purchased  the  mines  in 
question  at  £280,000,  on  the  report  that  ;5,000  toIis  of  ore,  worth  $7;MUMK), 
were  in  sij^ht,  the  disjistrous  result  of  further  developments  has  naturally 
aroQsed  much  an^er  as  well  as  disappointment.  I>nt  the  pnrchas<;rs  in 
this  instance  employed  no  expert  in  their  own  interest  to  verify  tho 
statemcmt  of  the  vendors ;  and  the  i)erson  who  made  tho  glowin/:?  n^port 
Qpou  which  the  enterprise  was  based  was  an  English  mining  manager. 
Under  these  circumstances,  as  in  many  similar  cases,  the  cry  of  *•  Am<iri- 
can  swindling,''  which  has  been  rather  freely  indulged,  seems  <lecidedly 
ont  of  place. 

Star  mininfj  dhtrirt. — For  the  following  report  on  this  district  I  am 
indebted  to  Major  M.  A.  Baldwin,  who  spent  much  time  in  the  district 
during  last  summer : 

Tbe  district  is  situated  two  hundred  and  ten  miles  south  and  forty- 
tbree  miles  west  of  Salt  Lake  City.  The  Utah  Southern  Railroad, .pro- 
jected south  fn)m  Salt  Lake  City  to  Saint  (ieorge,  is  comf)Ieteil  ibr  a  dis- 
tance of  about  fifty  miles,  and  passes  within  ten  miles  of  this  district. 

The  formations  are  limestone,  quartzite,  and  granite.  Theie  is  a 
scarcity  of  wood  and  water  near  tlie  mines,  but  four  miles  from  the 
miaes  both  are  abondant. 

The  district  has  a  great  niiml)er  of  lodes,  which  appear  to  be  permanent 
anddistinct  Many  of  them  are  Siiid  to  be  contact  fissures.  Then?  an*  over 
900  locsitions  on  re<:ord,  and  all  of  them  have  iieen  worked  as  the  law  re- 
reqaires.  There  are  nearly  200  distinct  h><les.  Those  found  in  the  granite 
and  qaartzite  contain  principally  milling  ore,  and  carry  some  gold.  Those 
found  in  tbe  limestone  an<l  the  contact  lixles  contain  either  argentifer- 
ous galena  or  carbonates  carrj'ing  silver.  The  two  latter  contain  .suificient 
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iron  for  fluxing  in  tlie  furaace.    The  table  below  will  gire  nn  idea  of  the 
exteut  iiud  riclintas  of  tlie  ores  of  this  district. 

There  is  in  succt^'ssfiil  opex-atiou  a  mill  ol'  10  stamps  and  a  furnace  hav- 
ing a  capacity  of  20  tons  of  ore  per  day.  Tbe  ortix  milled  have  been  ob- 
tiitDed  principally  from  tha  Hickory  uiiue,  and  yield  8'l*0  ppi-  ton.  Tbe 
faniaue  baa  smelted  ore  from  scores  of  mines,  moat  of  wbiuii  are  [Miying 
well  and  produce  base  bullion  nortb  about  $3U0  per  tuu.  Freigbt  to 
tbe  TiLJlway  is  $30  per  ton. 


Hickory 

TtropManeti  . . 

Kobci ;;"""! 

Hiililaa  Traim 
0»Mf*»  Sn.  I.. 
OMeoUNo.fl-. 

St.  Mary 

CnrWr 

Sinn  Cland  ... 

La^knDl 

Euivha 

BaniilTin  Udioi 

Blephuil 

Hldi» - 

UmlBmt 

MoTplMtue  — 

B«lnB 

MinnMain  .... 
SlBYl'luwur... 

B.1I.LH 

-Willi  Bin  No. 

Clijipor 

LuieSiiiHrioT 


ElisFt,  IW.... 
Sbnfl,  SI 

TO 

Sbofr,  GO 

«^ii>cii»c.«a 

jShiH,  30..  ( 
jT«umjl,9<»i 

SB 

OS 

Itm^^- 

Shnft.™ 

?;.■&"«:;- 

UilUDg... 
MiUfni... 
UmhiK  .- 
Saieltiog.. 

SlD-lliDB.. 

UIllioK'.. 
Uilllne.  . 
■SdicIiIim! 

SaoltlDE.. 

ItUlinii... 
Ulllinit... 
SniDlUas.. 
SniclUag.. 
MililriE'.. 
Smdrliig.. 

SmHtlne.. 
Mllllnic... 
Smcltios-. 
Kai-Hluji.. 

tJautltlDe. . 


Ohio  miniag  district. — I  bav©  not  received  a  report  on  tbia  district 
from  my  correspondent  in  tTtab,  nor  coidd  tbe  locality  be  visited  by 
luyaelf  or  my  deputy.  1  attacb,  bowever,  sufficient  iraportanee  lo  tlie 
developments  made  in  the  district  to  insert  hero  an  abstract  from  an 
article  by  Mr.  B.  A.  M.  Froisetb,  which  appeare<.)  in  the  Salt  Lake  Min- 
ing (Gazette; 

Ohio  milling  tliatiict  ia  situated  ubonl,  six  miten  eoiith  of  nest  fmni  the  settlrment  of 
MaryBvate.  ou  Ibo  8ovier  Sivei,  Pial«  Couuty,  Utab,  aud  about  two  liuuJrcd  milM 
eontl)  of  Salt  Lahe  City. 

Tbe  dictrivt  Tiu  organized  Id  Febniaiy,  1868;  is  abont  ten  milcf  eqiinre,  andcoii' 
tains  over  live  bnndred  locationB.  The  names  nf  t.bo  campB  arc  BuUiuu  and  Webstti 
Cities.  The  fnriner  is  well  located  in  Pinte  Creek  Caflou,  and  bas  lately  become  llM 
county  Beat  of  Pinte  County. 

It  contains  some  300  iobabitants  and  from  forty  to  fifty  dwelling'.  A  tine  BtrenSi 
colled  Pino  Creek,  roiiB  to  tbn  sonth  of  Bullion,  and  umptics  into  the  Suvier  River. 
There  is  an  abundance  of  tbo  best  of  timber  and  vrater  for  all  mining  purposes  to  1>* 
found  in  tbe  vicinity. 

Tlie  Fiato  Mininf;  Company  baa  erected  a  stamp  mill  at  Webster  City,  with  a  capac- 
ity for  crushing  30  tons  of  rock  i)cr  day,  wbieli  baa  been  run  in  the  rodnttion  of  ore* 
taken  from  tbe  mines  belonging  to  the  company.  Delween  Bnllion  City  and  tb> 
HomcBtead  mine  five  mill-aitea  have  bean  survoyed  ami  located. 

Tbe  principal  mines  are  as  follows :  Daniel  Webster,  situated  on  the  sunth  side  f* 
Pine  Creek,  above  Uullion.  City ;  improvements  conHtst  of  a  Bhatt  42  feet  deep,  at  tbo 
end  of  a  tunnel  50  feet  long;  an  incline  near  tbo  montlLoF  ibo  shaft,  aud  auoUier  too- 
ool  30  feet  deep  at  a  point  430  feet  farther  south.    Some  of  the  oro  baa  been  noike^ 
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bj  milliog,  yieldiDg  $106  per  ton  in  silver  and  gold,  bat  the  average  of  all  the  ore 

la  probably  below  $50  per  ton,  the  former  metal  predominating.    The  lode  has  lieon 

traced  by*  the  ontcroppings  for  a  distance  of  2,U0O  feet ;  vein  nearly  vertical,  with 

an  occasional  inclination  to  the  west.    Homestead,  located  in  Pine  Gnlch ;  improve- 

ments  oonsiat  of  a  shaft  6  by  9  feet  and  130  feet  deep,  and  an  open  cut  and  tnuuel  150 

fieet  deep  across  the  vein.    Some  ore  carries  from  $5  to  $32  In  gold,  but  the  general 

aTerage,  as  found  by  a  large  sample  taken  in  1871,  by  Mr.  J.  F.  Boyd,  is  $9  in  gold  and 

$47.15  in  silver  per  ton ;*  vein  nearly  vertical;  mine  is  in  porphyry  and  trap;  timber 

abandant  in  the  vicinity.    Saint  Lawrence :  incline  55  feet  deep,  exposing  the  vein, 

which  shows  milling  ore ;  average  of  several  assays  gives  about  $30  in  silver  per  ton 

ana  a  trace  of  gold;  foot- wall  quartzite;  hanging- wall,  granite;  abundance  of  timber 

in  the  vicinity,  and  the  mine  is  accessible  by  a  good  road.    Great  Western,  on  north 

side  of  Pine  Gnlch,  above  Webster  City,  developed  by  an  incline  50  feet  deep,  which 

shows  the  lode  to  be  7  feet  in  width ;  vein  dips  northwest ;  ore  averages  $85  in  silver 

per  ton ;  porphyry,  trap,  and  granite  predominate  in  the  vicinity  of  the  mine.  Niagara, 

on  the  south  side  of  Pine  Gulcb,  above  Webster  City ;  discovery  stake  below  a  nigh, 

rocky  cliff,  from  where  a  tunnel  runs  in  75  feet ;  lode  can  l>e  traced  by*  croppinm  for 

several  hundred  feet ;  average  assay  of  ore,  $100  in  silver  per  ton ;  porphyiy  and  trap 

in  the  vicinity. 

Besides  the  above,  Mr.  Froisetb  mentions  the  Belcher,  Union,  Golden 
Curry,  Jackson,  and  several  others  as  promising  mines,  on  which  work 
has  been  done. 

Desoi  dUtrict  has  been  organized  some  fifty  miles  sonthwest  of  Stock- 
ton. It  contains  large  deposits  of  lead  ores,  rich  in  lead,  but  i)Oor  in 
silver.  The  Salt  Lake,  Sevier  Valley  and  Pioche  llailroad  will  pass 
within  eight  miles  of  this  district  when  completed.  At  present  these 
deposits  cannot  be  utilized  on  account  of  their  low  grade. 

Uintah  Valley  (Ustrietj  forty  miles  southeast  of  Fort  Bridger  station 
on  the  Union  Pacific  llailroad,  is  said  to  contain  many  deposits  of  car- 
bonates of  lead  and  galena. 

Mount  ytbo  diatrict^  situated  eighty  five  miles  south  of  Salt  Lake  City, 
in  Juab  County,  lies  within  only  a  mile  and  a  half  of  the  proposed  line 
of  the  Utah  Southern  Railroad,  which  is  now  finished  to  Provo  City, 
tliirtv-tive  nules  from  the  nnues.  The  latter  contain,  according  to  all 
accounts, extraordinaril3'  large  deposits  of  lead-ores,  containing  from  $18 
to  8*30  in  silver,  which  cannot  be  utilized  until  the  railroad  reaches  the 
district.  Among  the  imi>ortant  mines  of  the  district  the  Olive  Branch, 
Mountain  Queen,  Monitor,  Magpie,  Eureka,  and  Morse  may  be  mentioned. 
Ou  the  latter  location  there  is  an  incline  140  feet  deep. 

Drum  district  is  situated  about  one  hundred  and  fifty  miles  south  of 
Salt  Lake  City.  A  few  copper-veins  have  been  located  here,  of  which 
tlie  Mammoth,  Democracy,  Messenger,  and  Yuba  Dam  are  the  most 
prominent.  The  ores  so  far  mined,  of  which  there  are  only  a  few  tons, 
carry  about  40  per  cent,  of  copper  and  from  $30  to  860  in  silver  per  ton. 

Netv/oundland  district^  situated  about  twenty  miles  south  of  Terrace, 
on  the  Central  Pacific  Railroad,  and  one  hundred  and  five  miles  by  the 
railroad  fc om  Salt  Lake  City,  is  in  a  mountain-range  about  twenty-five 
iDiles  long  and  two  anjl  one  half  miles  wide.  Some  silver  lodes  occur 
here  in  limestone,  and  several  cop[)er  lodes  have  been  found  in  quartzite. 
Ou  the  Margaret  a  shaft  20  feet  deep  has  been  sunk,  in  which  ore,  assay- 
ing $125  in  silver  per  ton,  has  been  found.  The  Telegraph  and  Kattler 
are  the  names  of  two  copper- veins,  which  are  reported  to  contain  40  i)er 
cent,  copper-ores. 

In  Oaceola  district^  situated  in  the  Snake  range,  about  two  hundred 
and  twenty-five  miles  southeast  of  Salt  Lake  City,  some  gold-bearing 
veins  with  free  gold  on  the  surlace  have  been  discovered.  The  ore  turns 
into  auriferous  sulphurets  of  iron  at  a  slight  depth. 

*  Anr/thef  R.iTnple  of  over  a  ton,  taken  to  Salt  Lake  City  and  cruahcd  at  Mr.  Johnson's  sAmplinR 
™U.  assayed  $3.10  in  gold  and  $J7.»B  in  silver.— IL  W.  IL 
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CHAPTER    VI. 
COIOEASO. 

My  eetitnftte  of  the  product  of  this  Territory  during  1873  has  beon  ca 
fully  made,  upon  data  giVea  in  tlie  following  pages,  and  private  iuluro 
■  tion  froiD  other  sources.  1  am  sjiecially  indebted  to  Mr.  T.  F.  Van  Waj, 
uen,  editor  of  the  Georgetown  Milling  Beviuw,  tor  valuable  assistauoi 
The  following  statements  differ  Boinewhat  troui  those  published  by  M| 
Van  Wageueu,  in  January,  1874,  in  the  Jonrnnl  referred  to;  bat  this  I 
the  uatarat  consequence  of  the  better  opportmiity  offered  by  the  late 
date  of  this  rejiort  fur  the  correction  of  various  items,  aud  the  substita 
tion  in  some  instances  ofoflicinl  reports  for  estimates. 

Tlie  prodnct  of  gold  and  silver  by  counties  was  nearly  as  follows : 

Gilpin SI,  440, 503 

Clear  Creek . .     1,  JM.  7tiL 

Boulder 390,000 

Kummit , 106, 000 

Lake - 230,000 

Park. 459,000 

Conejos 15,000 

BulliLHL    bought   by    maDnfaoturers,  shipped,   in   private 

bauds,  &o 175,000 

Total 4,0i;0.2B3 

To  which  may  be  added  the  estimated  value  of  coal  raised .  -     1,  ti7.'i,  000 
And  of  pig-lead  shipped , 28,000 


Giving  as  total  of  annual  products 5, 323, 263 

The  product  of  gold  and  silver  above  given  includes  butlion,  ore,  and 
matte,  and  may  be  clarified  as  follows :  (These  figures  are,  as  will  be 
seen,  merely  estimates  io  rouud  numbers.) 

Gold  from  placers  and  gulches (409, 000 

Gold  from  stamp-mills 995,000 


Total  gold ^ $1, 404, 000 

Silver  bnlliou  fram  amalgamation G47, 000 

Silver  from  Bla«k  Hawk  Separating- Works 192, 000 


Total  silver 839,  OOtt 

Matte  shipped  to  England 1, 003,000 

Ore  shipped  to  Golden,  Denver,  and  out  of  Territory 771,000 

Unclassified 3, 263 

Total 4,020,263 

Further  information  concerning  the  mining  industry  of  the  Territoiy 
is  contained  in  the  reports  from  tbedifl'erent  counties,  which  exhibit 
on  the  whole,  a  highly  encouraging  condition  of  progress  and  promise.     ^ 

GILPIN  COtTNTT. 

For  a  report  on  this  county  I  am  indebted  to  Mr.  G.  H.  Gray,  now  terri- 
torial assayer  at  Central  City  in  place  of  Mr.  A.  Yon  Scbnlz,  resigned. 
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« 

Ifr.  Gray  says,  in  his  statement  of  the  product  of  the  connty  daring 
1373,  that  the  Colorado  Central  liailroad  Company  has  transported 
iuhng  the  year  1,426  tons  of  Gilpin  County  ore,  the  correct  value  of 
vhich  cannot  be  ascertained.  But  as  the  class  of  ore  shipped  was  well 
known,  it  was  not  difficult  to  estimate  its  contents  from  the  known  value 
of  that  class  of  Gilpin  County  ore,  which  rarely  varies  now  in  grade 
ftom  year  to  year.  In  the  estimate  of  the  value  of  ore  purchased  by  the 
fioston  and  Colorado  Smelting  Company,  Mr.  Gray  has  included  the  ore 
olHained  from  Boulder  County  and  a  small  amount  obtained  from  the 
extreme  east  end  of  Clear  Creek  County.    His  statement  is  as  follows : 

Shipment  of  gold  through  Wells,  Fargo  &  Co $710, 996 

Purchased  by  Boston  and  Colorado  Smelting- Works 580, 635 

Purchased  by  United  States  Smelting- Works 45, 000 

Purchased  by  Swansea  Smelting- Works . 12, 000 

Value  of  1,426  tons  of  ore  sbipi)ed  by  Colorado  Central  Bail- 

load .  109,871 

1, 458, 502 
The  amount  bought  by  the  Boston  and  Colorado  Smelting 
Company  from  Boulder  and  the  east  end  of  Clear  Creek 
County  i  estimate,  according  to  the  best  data  on  hand,  at.        18, 000 

Leaving  product  of  Gilpin  County 1, 440, 502 

Besides  the  above  amount  of  gold,  Messrs.  Wells,  Fargo  &  Co.  have 
diipped  $20,000,  which,  however,  came  from  Clear  Creek  Comity.  The 
1299,776.13  silver  bullion  shipped  during  the  year  by  the  same  parties, 
belongs  to  the  product  of  Clear  Creek  and  Boulder  Counties. 

Mining  in  Gilpin  County  during  the  past  year  has  been,  upon  the 
irliole,  progressive,  although  at  the  end  of  the  year  there  were  very  few 
mines  working.  It*  there  could  be  some  way  devised  by  which  water 
eoald  be  brought  to  the  mines,  it  would  enable  a  great  many  to  work 
vhich  are  now  lying  idle.  The  mines  must  be  worked  in  the  most  eco- 
]K>iDical  manner,  and  hoisting  by  steam  is  not  very  economical  in  Gilpin 
vhere  fuel  is  so  high.  The  mines  are  not  as  rich  as  was  at  first  sup- 
posed, but  they  can  be  worked  at  a  profit  it*  worked  properly.  At  the 
Briggs  mine,  owned  by  the  Briggs  Brothers,  they  are  mining,  raising, 
iDd  milling  at  a  profit,  ore  running  only  $40  per  cord.  Smeltingore  as- 
laying  as  low  as  $60  per  ton  is  now  sold  at  a  good  profit  to  the  miner. 
At  the  Leavitt  mine,  owned  by  B.  S.  Buell,  great  improvements  are 
taking  place.  T'ley  consist  in  the  erection  of  a  60-stamp  mill  close  to 
the  mine,  and  the  raising  of  the  ore  in  cagCB  instead  of  buckets.  Cars 
irill  be  filled  in  the  galleries,  and  then  run  on  to  the  cages  and  raised  to 
the  surface.  The  cars  are  then  run  to  the  stamps  and  their  contents 
deposited.  Within  the  last  quarter  of  the  year  the  Consolidated  Gregory 
tod  Bobtail  Companies  have  resumed  work  after  a  suspension  of  nearly 
four  years,  and  by  spring  expect  to  be  producing  large  amourfts  of  ore. 
Several  smaller  companies  have  expressed  a  desire  to  begin  work  again 
in  the  spring. 

The  subject  of  concentration  of  ore  has  attracted  considerable  atten- 
tion of  late.  The  old  Keith  Mill,  situated  in  Chase  Gulch,  has  been 
{archased  by  a  New  York  company  for  the  purpose  of  concentration. 
he  wet  process  will  be  employed,  and  it  is  their  intention  to  use  the 
CoUom  jig,  which  has  been  in  successful  operation  at  Idaho  Springs, 
Clear  Creek  County,  during  the  past  summer.    Too  much  importance 
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mnnot  t>e  attached  to  tbis  snbject,  as  it  is  of  vital  importance  to  tli(^ 
milling  of  low-grade  ores. 

The  siiK'ltiDg  iDt^rest  remaine  in  about  the  same  condition  as  last 
jear.  Tbe  BoHtoa  and  Colorado  Smelting  Company  is  still  ttai-  only  one 
ID  tbo  county.  Tliere  are  at  pre8«nt  prospects  of  a  Ica.d-smcltiDg  com- 
pany starting  iu  the  county  next  spring. 

The  Boston  and  Colorado  Smelting  Company  has,  since  it  commenced  . 
operations  to  within  a  few  months  ago,  shipped  its  oopjier  matte  lo  I 
Swansea,  Wales,  Ibr  separatioo.  During  tbis  summer,  however,  tiw 
company  has  erected  separating  works  of  its  own,  which  tnmefl  out  tlie 
_  -flrst  silver,  .99S  fine,  early  in  November.  Since  that  timo  regular  sbip- 
Vineuta  of  silver  have  been  made,  bat  no  gold  baa  aa  yet  beeo  sent  away. 
^  A  mil  description  of  the  process  of  scparatiou  here  followed  1  deter  lo 
my  next  report,  especially  as  not  all  parts  of  thf  process  are  as  yet  dell- 
Ditely  settled  and  accepted.  I  will  here  only  say  that  tbo  general  plan, 
as  worked  at  present,  fullows  the  Zlervogel  process  iu  the  estracttou  of 
the  silver  from  the  copper  matte,  while  the  residue,  containing  eo[)|)ei 
and  gold,  besides  large  amounts  of  loid,  zinc,  antimony,  arsenic.  ^«^ 
has  60  fur  been  smelted  into  blacl£  copper,  which  is  granulated  anddifr 
solved  iu  hot  sulphuric  acid  under  access  of  air.  Tlic  gold  remains  in 
the  residue,  which  is  either  added  to  a  leadbatb  iu  a  cupelling  furnaw, 
irom  which  the  gold  is  obtained  in  a  button,  or  first  reiluced  and  tb«D 
cupelled.  Tbis  process  Is,  however,  costly  aud  impracticable  at  Black 
Hawk,  because  tlie  residue  6[>oken  of  is  very  large,  thereby  uecesaiut- 
ing  the  use  of  very  much  lead,  which  isfinally  lost  iu  the  course  of  mauy 
repetitions  of  tbo  process.  The  sulphate  of  copper  resulting  as  oneot 
the  products  of  the  process  must  be  shipped  East  to  find  a  maiket,  iirblte 
the  sulphuric  acid  is  imported.  Under  these  circumstances  esperitneDlB 
are  still  going  on  iit  tbo  works  to  find  a  more  suitable  process  for  tbo 
extraction  oi  the  gold. 

CLKAIl  CHEEK  COUNTY. 

Fortbe  report  on  this  county  I  am  indebted  to  Mr.  H.  Stoelting,  min- 
ing engineer,  territorial  assayer  at  Georgetown,  who,  with  the  assistance 
of  Mr.  B.  F.  Nnpheys,  has  succeeded  iu  gathering  nil  the  important 
informalion  in  regartl  to  the  development  of  the  industry  in  this  coontf 
and  the  neighboring  one  ot'tionimit,  and  in  collating  entirely  tnistwort^ 
aud  authentic  statements  of  the  yield  of  both  counties.  I  have,  as  asoak 
made  some  alterations  and  additions,  sut^gestcd  by  personal  knowledge 
or  judgment,  aud  information  fi-om  other  sources;  but  in  this  instance 
the  chauges  incident  to  a  revisiou  of  the  notes  luruished  me  have  beeO 
both  few  aud  slight. 

The  production  in  Clear  Creek  County  of  gold  and  silver  bnlliou  anil 
ores  during  1S73  has  been  as  follows : 

*        BalUon Boa  one.  TgHBororo.  TaJue. 

1.  Gold  null  BJlvpr  bnlliou: 

J.  O.  Stewarl'ii  works- 2,300  {325,000  00 

MuBonvillo  works* '200  20,  aC3  4S 

Placer  1,-old 34,0110  00 

8,400 $m,\ 

-Tho  qnantlllM  nf  ore  iHslcd  it  Slpwgrfi  warkaaiid  at  MmoovUIb  sra  kKtio  fn  romirt  noinl»«,«"l 
thonnb  1  IwUQma  rtu^  clow  Bppruxlaialiau,  to  Uie  notuol  ijuiuill;.    TUe  sUipiuEiiciiEjiBi  jucIuIdUM 
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Bnffion  and  ores.  Tona  of  ore.  Assay  valae. 

Ores  shipped  East : 

Hall&Co 428  $225,25144 

lenient 136  45,000  00 

cihle 85  47,000  00 

lo  Mining  Company 110  70,000  00 

1  Company,  L.  Egyers ;  Baltimore  Com- 

\  H.  Iselin,  Jones,  and  others IGO  54, 500  00 

919    1441,751  44 

Ores  treated  in  Colorado : 

&  Sous, Golden  City 231  25,675  00 

roe,  Swansea 438  63,071  16 

liams,  Whale  Mill 550  70,000  00 

lill,  Black  Hawk 883  225,000  00 

2, 102    383, 476  16 

Grand  total 5,421  1,204,701  06 

ce  the  last  yearly  report  there  is  but  comparatively  little  change 
noted  iu  the  couditidn  of  mining  affairs  in  Clear  Creek  County, 
ew  sales  of  mining  property  have  been  made.  The  ore  and  bullion 
iced  have  been  the  product  of  a  healthy  industry,  yielding  a  lair 
over  all  expenses ;  and  this  county  can  now  be  said  to  be  self- 
)rting.  The  larger  portion  of  the  ore  has  been  raised  by  men 
ing  under  lease  the  property  of  others,  and  paying  a  fixed  per- 
ge  of  the  gross  product  of  the  ore.  This  method,  while  it  seldom 
its  the  thorough  development  of  the  mine  worked,  has  some  ad- 
iges  that  are  to  be  commended.  The  men  working  under  the  lease 
irectly  interebted  in  making  the  mine  pay,  and  the  expenses  of 
gement  are  very  much  lessened ;  great  economy  in  working  and 
ours  of  labor  necessarily  follow.  On  the  other  hand  the  workings 
5  mine  are  generally  done  in  too  hurried  a  manner,  only  temporary 
niuQ  is  used,  and  ore  is  minetl  out  as  fast  as  it  is  reached,  without 
ig  any  reserves  to  carry  future  workings  through  barren  ground, 
item  of  longer  leases,  with  more  thorough  protection  to  the  owner 
;  n)iue,  would  probably  remedy  this,  and  at  the  same  time  permit 
iations  of  miners  to  share  in  the  prolits  of  their  own  labor. 
3  market  for  the  ore  mined,  up  to  the  time  of  the  late  financial  dis- 
nce,  was  a  fair  one.  Since  that  time,  however,  the  price  paid  for 
as  been  low,  and  the  market  very  irregular,  only  certain  grades 
inds  of  ores  being  at  all  salable.  Many  of  the  miners  are  storing 
ore,  awaiting  a  better  inarket.  It  is  to  be  hoped  that  the  present 
},  which  vary  from  50  cents  per  ounce  for  100-ounce  ore  to  81.05 
jnce  for  1,000-ounce  ore,  will  be  only  temporary,  and  that  the  ca- 
;  of  the  reducir.g-establishments  iu  the  county  will  bo  increased  to 
ctent  sufiicient  to  treat  at  home  all  the  ore  mined  in  the  county, 
by  saving  the  heavy  freight  charges,  commissions,  profits,  &c., 
I  "the  shipment  of  ores  to  eastern  and  foreign  smelting-establish- 
5  entails,  and  all  of  which  are  of  necessity  paid  by  the  miner, 
dvantages  of  a  home  market  for  ores  are  so  apparent  that  they 
not  be  here  noticed. 

5  past  year  has  witnessed  an  unusual  amount  of  mining  litigation, 
I  seems  to  be  especially  the  curse  of  this  section  of  Colorado. 
Tofits  of  some  of  the  best  mines  bid  fair  to  be  absorbed  in  legal 
*nd  Clear  Creek  County  to  be  bankrupted  by  the  expenses  con- 
y  arising  from  "jumping,''  and  from  the  bloodshed  which  fre- 
;ly  follows.  The  prevention,  so  far  as  may  be  possible,  of  fur- 
litigation,  and  the  speedy  settlement  of  suits  now  in  court,  are 
rs  which  call  for  immediate  attention  and  action  from  the  leg- 
re;  and  will  be  but  brietly  alluded  to  hei^.    The  adoption  of  a 
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new  miuing^-law,  makiug  the  territorial  law  fully  comply  with  the 
coDgressioual  law,  and  a  change  iu  some  of  the  crimiual  laws  of  the 
Territory,  will  do  much  to  prevent  any  further  jumping  of  lodes, 
which  too  often  results  iu  loss  of  life.  An  eulargemeut  of  the  juris- 
diction and  powers  of  the  probate  court  will  provide  for  a  more 
speedy  redress  of  grievances  than  is  now  available,  and  will  also  keep 
the  docket  of  the  district  court  free  from  cases  of  minor  importance. 

All  of  the  older  mines  have  been  actively  worked  during  the  year, 
and  have  yielded  well,  while  several  new  lodes,  noticeably  the  (Jolo- 
rado  Central,  Welch,  Polar  Star,  and  others,  have  gained  an  enviable 
reputation  for  the  amouut  and  richness  of  ore  mined.  The  lodes  in 
the  eastern  end  of  the  county  have  been  worked  to  a  considerable 
extent^  and  many  of  them  have  proved  highly  remunerative.  The  ore 
mined  in  that  locality,  which  generally  carries  gohl  as  well  as  silver, 
is  nearly  all  shipped  to  the  smelting-works  of  Prof.  N.  P.  Hill,  at 
Black  Hawk,  or  sold  to  the  smelting-works  at*  Spanish  Bar  or  Swansea 
in  this  county.  These  establishments  have  proved  their  ability  to 
successfully  treat  the  ores  of  Clear  Creek  County,  have  given  gen- 
eral satisfaction  to  the  miners,  and  therefore  receive  ore  from  all  parts 
of  the  county. 

The  process  employed  is  matte-smelting  in  revcrberatory  furnaces, 
the  gold,  silver,  and  copper  contained  in  the  ores  being  concentrated  in 
the  matte.  When  the  necessary  supply  of  iron  pyrites  cannot  be  ob- 
tained from  the  mines  of  Empire  and  the  districts  ailjacent  to  Spanish 
Bar,  the  deficiency  is  supplied  by  shipments  from  Gili)in  County. 

The  matte  obtained  has,  up  to  a  quite  recent  period,  been  shipped  to 
Europe  for  further  treatment;  but  since  the  successful  estsiblishmeut 
of  the  separating  works  of  Professor  Hill  at  Black  Hawk,  it  is  probable 
that  the  matte  produced  in  Clear  Creek  County  will  be  treated  there, 
and  the  ^old  and  silver  contained  therein  separated  and  shipped  ia  tiiie 
bars,  leaving  the  copper  to  be  sent  to  market,  eitluM'  in  the  lorm  of  iu- 
gots  or  as  sulphate,  as  may  prove  to  be  u\oi>t  jirofitable. 

The  amalganiating-works  of  the  Stewart  Silver-Reducing  Company 
have  hevu  kei)t  fully  em|)l()yed  during  the  year,  and  havetreatcMl  mostly 
second  and  third  class  ores  from  the  Terrible  and  Pelican  mines.  Kc- 
verberatory  furnaces  are  now  used  in  this  mill,  the  Stetefeldt  and  Arey 
furnaces,  formerly  used,  having  ])roved  unfit  for  the  perfect  chlorinatiou 
of  the  zincose  and  pluinbiferous  ores  of  this  section.  The  amalgama- 
tion is  performed  in  pans.  The  bullion,  by  the  proper  manipulation  of 
the  auKilgam,  is  generally  over  .700  fine,  and  is  shipped  East  without 
further  refining.  The  inclined  furnace,  tested  in  the  Crosby  &  Judd 
Mill,  at  Georgetown,  during  the  past  year,  proved  to  be  unlit  for  the 
work  assigned  to  it,  and  the  mill  is  now  lying  idle. 

The  old  ujill  of  the  What  Cheer  Company,  occupied  by  Uuepeden  & 
Co.,  Palmer,  Nichols  &  Co.,  &c.,  situated  in  Georgetown,  and  cont;.iu- 
ing  two  of  Briickner's  revolving  cylinders,  is  now  being  refitted  in  a 
thorough  and  complete  manner  by  Dr.  Geo.  C.  Munson.  The  mill  will  be 
in  operation  early  in  the  new  year.  It  will  have  a  capacity  of  at  least 
20  tons  per  week,  and  ought  to  do  accurate  work.  The  amalgamatiou 
will  be  done  in  barrels,  and  the  silver  shipped  in  the  form  of  bars.  Tbe 
experience  of  past  years  goes  to  prove  tiie  Briickuer  cylinder  to  be  ad- 
mirably adapted  for  the  roasting  of  argentiferous  minerals. 

The  mill  of  Blackman  &  Co.,  at  Masonville,  twenty  miles  below' 
Georgetown,  has  been  in  operation  daring  a  part  of  the  year.  The  ore 
supply  has  been  mostly  obtained  from  the  vicinity  of  Georgetown.    The 
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»  employed  is  a  chloridizing,  roasting,  and  subsequent  amalgama- 

working  results  of  the  several  amalgamating-mills,  while  not  so 
;t  as  those  of  the  smelting- works,  are  yet  highly  satisfactory.  The 
^  is  so  well  adapted  for  the  treatment  of  the  lower  grades  of  ores 
.  in  the  vicinity  of  Georgetown,  that  it  is  hoped  that  other  works 
e  erected,  or  that  the  now  idle  mill  of  Crosby  &  Judd  will  be  sup- 
s\ith  proper  furnaces  and  put  to  work.    With  the  present  capacity 

mills  that  will  be  in  operation  in  January  of  the  coming  year, 
is  but  little  room  for  the  treatment  of  ores  other  than  those  from 
•  two  of  the  larger  mines. 

I  Pelican  and  Terrible  lodes  alone  can  now  more  than  keep  all 
ills  supplied,  leaving  the  Dives,  Colorado  Central,  and  other  lodes 
ire  producing  largeJy,  entirely  without  a  market  for  their  lower- 

(amalgamating)  ores.     The  amount  of  this  class  of  ore  is  large 
\  yearly  increasing,  and  a  steady  supply  can  therefore  be  assured 
It  is  to  be  hoped  that  increased  milling  facilities  will  be  fur- 
i  during  the  coming  j-ear.  ^ 

)  subject  of  tunnels  has  been  spoken  of  at  length  in  previous  re- 
The  tunnels  of  this  county,  as  of  other  actively  developed  min» 
3gions,  comprise  two  classes:  those  driven  to  cut  definite  lodes, 
due  of  which  is  more  or  less  fully  known,  for  the  purposes  of  ven- 
ai,  drainage,  and  to  facilitate  the  cheap  and  speedy  extraction  of 
ind  prospecting  tunnels,  driven  into  the  mountain  for  the  purpose 
[)loring,  at  great  depths,  a  given  locality,  and  for  the  discovering 
lind"  lodes.  Tunnels  of  the  first  class,  if  located  with  judgment 
Iriven  with  economy,  may  be  perfectly  legitimate  mining  enter- 
;.  Of  this  class  may  be  mentioned  the  Terrible  and  other  tunnels  in 
ounty.  Prospecting  tunnels,  on  the  other  hand,  mUvSt  of  necessity 
d  on  chance  for  their  profits.  Of  this  class  Clear  Creek  County 
ad  more  than  enough.  The  Ocean  Wave  tunnel,  which  is  driven 
e  Ocean  Wave  lode,  belongs  (iiirly  to  the  first  class  mentioned  f 
jile  it  is  proposed  to  cut  other  veins,  (the  Ocean  Wave  being  a 
fissure,)  the  lode  on  which  the  tunnel  is  run  is  at  the  same  time  as 
ly  and  thoroughly  developed  Ly  it  as  would  be  possible  in  any 
way. 

rk  has  been  prosecuted  with  more  or  less  vigor  in  the  Burleigh, 
lall,  Lebanon,  Diamond,  Eclipse,  Iliawalha,  and  Douglas  tunnels, 

last  of  which  a  lode  carrying  low-grade  ores  has  been  struck.  Tlw 
cal  results  of  mining  by  cross- tunnels  in  this  district  have  not 
satisfactory ;  and  wliile  it  is  probable  that  some  of  the  more 
ced  of  the  old  tunnels  will  continue  to  be  driven,  it  is  to  be  hoped 
o  new  ones  will  be  inaugurated,  at  least  for  the  prei^nt  or  until 
if  those  now  in  operation  [)rove  remunerative, 
le  placer-mining  lias  been  done  this  year,  as  in  years  past,  on  the 
ind  in  the  bed  of  Clear  Creek,  below  the  mouth  of  Fall  River. 

diggings  were  highly  i)r()fitable  in  the  early  years  of  the  settle- 
of  tbe  county,  and  employed  many  miners.  The  larger  part  of 
ear's  work  has  been  done  in  shallow  ground,  although  several  ex- 
e  shafts  have  been  sunk  to  bed-rock,  and  drifting  from  that  point  has 
jommenced.  The  placer-mining  industry  of  the  country  is  slight, 
IS  regards  the  number  of  men  engaged  and  the  area  of  ground  con- 
g  placer-gold  in  paying  quantities.  This  class  of  mining  gives 
yment  to  a  few  men  during  the  season,  and  yields  in  most  cases 
ig  more  than  good  wages  for  the  time  of  actual  operations, 
remarked  in  last  year's  report,  the  large  "part  (nearly  all,  in  fact)  of 

19  M 
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the  richer  ores  of  Clear  Creek  County  are  treated  outside  county  limits. 
In  Georgetown  there  are  several  ore-buyers,  doing  a  large  business,  and 
shipping  many  hundreds  of  tons  of  ore  to  points  outside  the  Territory, 
and  also  to   Black  Hawk,  Golden,  and  Denver.    The  ore  is  crushed, 
sampled,  assayed,  sacked,  paid  for  in  currency,  and  shipped  at  car-load 
raU's  to  its  destination,  which  during  the  past  year  has  been  uiaiuly  the 
siuelting-works  at  Freiberg  and  Clausthal,  in  Germany.    It  is  believed 
that  but  little  ore  has  found  an   English  market  during  the  year.    A 
number  of  car-loads  of  ore,  rich  in  lead,  have  found  a  market  in  Wyan- 
dotte, Mich.,  where  it  is  used  to  aid  in  the  smelting  of  the  rich  silver -ores 
from  Silver  Islet.    Much  was  expected  from  the  smelting-works  estab- 
lished at  Denver  during  the  past  year,  and  it  was  hoped  that  they  would 
furnish  a  remunerative  home-market  for  such  of  our  ores  (particularly 
those  carrying  a  fair  percentage  of  lead)  as  were  not  treate<l  within  the 
county.    These  expectations  have  not  yet  been  realized,  and  the  practi- 
cal working  results  of  the  Denver  Smelting- Works  hav^,  up  to  the  pre- 
sent date,  afforded  Clear  Creek  County  no  encouragement  to  hope  for 
the  market  which  the  county  needs.    Doubtless  the  experiment  will  be 
renewed  hereafter  under  better  conditions.    Denver  being  a  central 
point  for  the  northern  mines  of  Colorado,  and  being  connected  by  rail- 
roads with  the  principal  coal-tields  of  the  Territory,  is  the  proper  point 
for  the  treatment  of  such  ores  as  cannot  bo  ec>onomically  treated  in  tbe 
immediate  vicinity  of  the  mines.    The  question  of  a  metallurgical  fuel 
is  highly  important,    liecent  experiments  go  to  prove  that  the  Trinidad 
coal  can  be  coked.    If  the  practical  resultsof  the  coking  furnaces  slioold 
be  satisfactory,  there  can  be  no  doubt  but  that  the  substitution  of  such 
coke  for  charcoal  in   the  lejid  blast-furnaces  will  have  a  very  potent 
influence  in  cheapening  that  method  of  reduction. 

Tlie  smelting-works  at  Golden  have  bought  a  vsmall  quantity  of  Clear 
Creek  County  ores,  more  particularly  those  can\ving  a  heavy  j)er(»entagcof 
lead,  and  have,  as  far  as  is  known,  done  good  work.  The  establishment, 
however,  is  too  small  to  afford  any  great  relief  to  the  miners  of  the  county, 
who  need  a  steady  market  at  tixed  j)rices,  and  one  that  a  few  weeks  of 
mining  avIU  not  overstock  with  ore.  There  are  a  number  of  lodes  in  the 
county,  more  particularly  in  Argentine  district  and  in  the  country  adja- 
cent to  Mill  City,  that  cany  galena-ores,  containing  a  high  percentage 
of  lead,  and  from  10  to  50  ounces  per  ton  in  silver.  There  is  at  present 
no  market  for  this  character  an<l  grade  of  ore,  and  no  enci)uragenient, 
therefore,  for  the  d(»veloping  of  such  mines.  The  lodes  carrying  the  ores 
described  are  usually  of  good  width,  and  are  (•hara(*terized  by  large 
bodies  of  mineral,  and  their  development  and  working  would  give  em- 
ployment to  a  great  number  of  miners. 

Some  attention  has  been  directed  during  the  past  year  toward  the 
proper  concentration  of  the  ores  of  the  county.  It  is  very  evident  that, 
while  certain  grades  and  kinds  of  Clear  Cre(Ov  County  ores  do  not  need 
conc^entration  prior  to  smelting  or  to  a  <*hl(n-idiziug  treatment,  yet  there 
is  a  large  i)ortion  of  the  ores  wliicli  are  brought  to  the  surface  that  could 
be  cheaply  and  thoroughly  concentrated  without  any  excessive  loss  re- 
sulting from  the  machinery  em|)loyed.  There  is  not  a  mine  in  the  county 
now  worked  that  does  not  furnish  more  or  less  material  containing  valu- 
able minerals,  so  mixed  with  gangue  as  to  ])r(H*lude  any  attemi)t  at  hand- 
dressing.  This  is  particularly  the  case  in  the  largest  and  best-knowu 
of  the  mines,  and  the  attempt  of  the  Terrible  Company  to  dress  its  lower 
grades  of  rock  at  and  below  the  mine  is  therefore  to  be  viewed  with 
special  satisfaction.  During  the  past  summer  this  company  has  handhnl 
1,5G8  tons  of  crude  material,  and  produced  therefrom  107  tons  l,0o3 
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poandB  of  marketable  ore.  The  crade  ore,  concentrated  at  a  cost  of 
%\j398^5y  (being  82.80j^  per  ton,)  bas  yielded  $24,683.00  from  material 
that  was  practically  wortbless  before  treatment,  and  tlie  tailings  avenigo 
only  four  uauces  iier  ton.  Other  mines  are  preparing  to  erect  jigs,  &i.*., 
in  which  to  concentrate  their  lower  grades  of  rock.  Some  lodes,  par- 
ticularly the  Pelican  and  Colorado  Central,  have  immense  bodies  of 
gangae,  in  which  is  mixed  oi^e  in  small  streaks  ami  si>ots,  and  which  is, 
therefore,  well  adapted  for  concentration  by  means  of  water.  In  the  Km- 
pire  di8trict  there  are  numerous  lodes,  carrying  iron  and  copper  pyrites, 
(ai*geutiferou8  as  well  as  anriferous,)  mixed  with  gangue,  and  well 
adapted  lor  concentration.  A  large  ]>ortion  of  this  class  of  ore  could  be 
passed  through  a  stamp-mill,  and  some  of  the  gold  contained  in  it  could 
be  thus  saved.  Proper  concentration  of  the  tailings  would  yield  a  readily 
salable  product. 

The  concentration-works  of  Mr.  John  Cullom,  near  Idaho,  have  been 
finished  and  put  in  operation  during  the  past  summer.  The  practical 
vorking  results  of  these  works  are  not  yet  known.  There  is  an  abundant 
rapply  of  material  for  such  an  establishment  to  be  obtained  from  the 
lodes  in  the  vicinity. 

Hie  mill  of  Frederick  Schuchardt  &  Sons,  in  I^npire,  is  providt'd 
with  several  of  Hendy's  concentratoi^s,  taking  the  i)ulp  from  the  stamps. 
These  machines  have  not  Y)roved  successful,  and  are  not  now  in  use. 
Tbey  are  in  use  in  the  mill  of  the  Stewart  Silver-ltcducing  Company, 
where  they  receive  .the  pulp  after  amalgamation,  and  after  being  passed 
through  settlera  A  pait  of  the  imperfectly-roasted  portion  of  the  ore 
IB  caught  by  them  and  saved  for  further  treatment. 

The  works  of  Dr.  J.  G.  Pohle,  at  the  Lebanon  Mill,  near  Georgetown, 
contain  two  jigs.  An  engine  is  now  being  erected  there,  and  work  will 
be  carried  on  during  the  winter.  The  woiks  have  been  experimenting 
on  the  different  kinds  of  ores;  but  the  results  ai*e  not  yet  known. 

The  Wilson  &  Cass  Mill,  just  below  the  town  of  Georgetown,  is  still 
idle.  The  mill  is  a  large  one,  and  has  every  appliance  for  the  successful 
concentration  of  ores  by  water.  The  capacity  is  about  40  tons  per  day. 
It  bas  never  been  in  successful' operation. 

Ck>nsiderable  work  has  been  done  in  Empire  during  the  past  year. 
Df.  George  C.  Munson,  agent  of  Messrs.  Frederick  Schuchardt  &  Sons, 
of  New  York,  has  been  working  the  Tenth  Legion  lode  during  the  entire 
year.  The  lode  is  a  good  one  and  contains  large  bodies  of  iron  pyrites, 
carrying  both  gold  and  silver,  but  the  excessive  subdivision  of  the  vein 
among  many  owners  renders  profitable  mining  very  diificult,  if  not  en- 
tirely impracticable.  The  ores  are  sorted  into  two  classes,  smelting-ore, 
and  atamp-mill  rock.  The  smelting-ore  is  sold  to  the  Swansea  Works, 
where  it  finds  a  ready  market,  and  where  it  is  converted,  together  with 
lich  silver-oi-es,  into  iron  and  copi)er  matte.  The  stamp-mill  ore  is  passed 
through  the  mill  belonging  to  the  mine,  the  tailings  having  been  imper- 
fectly concentrated  for  a  short  time,  and  sold  to  the  works  above  named. 
Lately  the  tiiilings  have  been  i)ermitted  to  go  ^o  waste.  The  Tenth 
Legion  is  a  strong  vein,  and  if  the  various  owners  of  it  could  be  made  to 
consolidate  their  interests,  so  that  the  mine  could  be  properly  opened, 
it  would  furnish  a  large  amount  of  good  ore.  The  Conqueror  tunnel, 
designed  to  cut  the  Conqueror  lode  at  a  very  considerable  depth,  is  fast 
approaching  completion.  This  tunnel  will  drain  the  mine,  and  i)ermit 
its  being  worked  cheaply.  The  Conqueror  lode  in  i)ast  years  furnished 
a  large  amount  of  good  stamp-mill  ore,  and  its  further  working,  it  is 
hoped  with  good  reason,  will  prove  remunerative,  particularly  as  the 
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large  amount  of  water  which  the  mine  formerly  collected  will  now  i 
be  removed  by  the  tuinieL 

Work  has  lately  been  commenced  on  the  Cashier  lode,  in  Empire, 
a  tunnel  will  be  dnven  in  on  the  vein.  This  lode  furnishes  a  good  gi 
of  iron  and  copper  pyrites,  carrying  from  three  to  six  ounces  of  gold 
ton,  and  will  probably  prove  a  valuable  aid  in  lurnishiug  tlie  h 
amount  of  such  ores  desired  by  the  two  smelting- works  in  the  eas 
end  of  the  county. 

Since  the  late  financial  crisis,  some  attention  has  been  directed  tovi 
the  establishment  of  a  coinage  department  in  the  United  States  mir 
Denver,  and  petitions  to  Congress  praying  for  the  establishment  of  s 
a  department  have  been  extensively  circulated  and  signed.  There 
be  no  doubt  but  that  if  the  Denver  mint  be  made  a  mint  for  coin; 
the  eflFect  would  be  felt  throughout  the  Territory,  and  a  large  propor 
of  the  gold  and  silver  that  is  now  sent  East  as  line  bullion  woulcj 
retained  here  in  the  form  of  coin.  The  effect  on  the  ore-market  of  0 
Creek  County  would  be  very  great,  and  the  price  for  ores  could  be  n 
lated  by  a  fixed  standard  of  value — and  the  sudden  and  ruinous  chat 
and  depreciations,  such  as  have  lately  taken  place,  would  not  be  a^ 
possible.  Theamountof  bullion  suitablefor  immediate  coinage  is  yej 
increasing  and  will  now  continue  so  to  do,  particularly  if  coin  can 
had  for  gold  bullion  and  silver  bars.  This  bullion  is  now  subjecte( 
heavy  express  and  other  charges  if  it  is  sent  East,  and  the  return  < 
rency  is  also  subjected  to  heavy  charges.  The  item  of  exchange 
serious  one  in  the  Territory — and  this,  as  far  as  mills  and  many  of 
mines  are  concerned,  w  ould  bo  done  away  with  by  coinage  in  the  1 
ritory.  A  certain  degree  of  benefit  would  accrue  to  the  Territory  by 
adoption  of  the  system  (as  is  proposed)  of  giving  coin  certificates 
bullion  deposits  in  the  Denver  mint.  This  will  liot  be  as  well  as 
coinage  department,  for  the  reason  that  these  cortiticates  will  simply 
as  cnistern  exchange  and  not  as  a  circulating  medium,  which  is  wlia 
desired  for  this  Tcrritoiy.  The  premium  on  gold  is  now  low  and  is 
liable  to  go  higher,  and  gold  and  silver  coin  woidd  be  almost  certai? 
remain  in  the  Territory  and  serve  as  a  medium  lor  the  transaetioi 
business — where  it  would  be  welcome,  ])articnlarly  in  the  mining  can 
Ores  would  then  have  a  lixed  value,  and  be  not  subject  to  the  eli'ecti 
eastern  speculations  or  Wall-street  troubles.* 

The  number  of  mines  act ively  and  prolllably  worked  in  this  con 
during  the  year  has  been  larger,  and  the  nuu»ber  ot  tons  of  ore  produ 
is  greater,  than  during  any  i)revioLis  year. 

In  Argentine  the  [)rin(ipal  mines  worked  were  the  Stevens,  Bal 
Timber  Line,  Lion,  and  Delmout.    The  Stevens  h«is  been  unusually  i 
duetiveand  has  yielded  about  200  tons  of  a  high-grade  lead  ore  carry 
about  125  ounces  in  silver  per  ton  and  50  per  cent.  lead.     This  ore 
been  almost  entirely  sent  out  of  the  count  v  lor  treatment. 

On  the  north  face  of  Leavenworth  ^lountain  is  the  Pulaski,  a  \ 
carrying  mainly  iron  pyrites,  noted  lor  its  value  in  gold.  Si)eciui 
assay  as  high  as  0  ounces  in  gold  per  ton,  and  the  miU-runs  have  h 

•  I  liave  8uirero(l  Mr.  Stoeltinf^s  remarks  on  tho  subject  of  roina;^^  at  l>cnvi 
roniaiu  uuahi'red,  lest  by  substitutitjg  my  own  views  I  mi«;hr  render  him  liable  to 
eonstruetiou  at  home.  I  do  not  agree  with  him  that  the  acrnal  inannfaoture  of  c 
at  Denver  is  nciiiisitc;  in  order  to  seenrc  the  i)raetieal  coiiveni(;Mces  desired.  No 
I  think  it  wise  to  mult  iply  mints  for  coinage.  Tliere  is  none  at  Ne-.v  York  ;  and  if 
Denver  a«Ray-<  ffire  were  empowered  to  pay  coin  for  bullion  (as  the  New  York  as 
otiice  is)  t4ie  Territory  would  i)e  quite  unconscious  and  iudilierentas  to  tho  place  w! 
the  coin  was  manufactured. — K.  Vv'.  lu 
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;:b  as  3  oaoces  ^1d  with  from  30  to  60  ounces  iu  silver.  This  is  a 
rkable  ore  for  this  locality. 

the  southeiisteru  slope  of  Leavenworth  are  the  Colorado  Central, 
tor,  Saco,  Star,  Gates,  Welch,  Cross,  John  Bull,  Ni-Wott,  Mag- 
,  Gilpin,  Hoinestake,  and  Argentine  lodes.  The  last-men tioued 
carries  a  pure  galeua,  with  from  30  to  250  ounces  in  silver  per  ton. 
iatcs,  now  under  active  developmeut,  is  located  iu  the  vicinity  of 
ich  belt  of  lodes  that  have  made  Leavenworth  Mountain  famous. 
>re  is  galena,  ziucbleude,  and  a  very  rich  ^ray  copper.  About 
ty-five  men  are  employed  iu  the  mine,  and  this  force  is  bciug 
Ei«ed  as  rapidly  as  the  opening  of  the  mine  allows.    This  lode  bids 

0  take  rank  with  the  Colorado  Central  and  other  famous  lodes 
lat  locality.  This  part  of  the  district  has  furnished  the  larger 
of  the  high-grade  shipping  ores  sent  abroad  fur  treatment.  The 
ige  value  of  these  ores  is  not  only  high,  but  the  quantity  furnished 
the  same  time  large. 

Brown  Mountain  the  Atlantic,  Shively,  Brick  Pomeroy,  Baltimore 
lel  lode.  Seven- thirty,  Hercules,  Benton,  Roe,  Old  Missouri,  Coin, 
■  n,  Mammoth,  Terrible,  Silver  Ore,  Glasgow,  and  Gunboat  have 

worked  during  the  reason.  The  Baltimore  Tunnel  lode  has  lur- 
id a  number  of  tons  of  very  high-grade  ore,  carrying  silver  glance 
jray  copi)er,  as  well  as  the  more  common  ores  of  the  vicinity.  The 
u-thirty  and  Hercules  have  been  constantly  worked  during  the 
,  and  have  furnished  a  large  amount  of  rich  ore.  The  ores  from 
?n  Mountain  are  mostly  "heav^"  ores,  carrying  galena  and  ziuc- 
le. 

1  Sherman  and  Republican  Mountains  the  Bismarck,  Saint  Joe, 
irer,  Maine  and  Phcenix,  Scotia,  Corry  (3ity,  Pelican,  Dives,  Puy- 
:,  Hopewell,  and  Silver  Plume  have  been  in  operation  during  the 

The  lawsuits  between  the  Maine  and  Phoenix  titles  have  been  iu 
courts  during  the  entire  year,  and  have  very  materially  interfered 
the  proper  and  continuous  workings  of  those  lodes.  TheJPelican  and 
8  have  both  furnished  a  large  amount  of  ore.  Connection  has  been 
8  in  the  underground  workings  of  these  lodes,  and  if  a  compromise 
t  eft'ected  tbe  law  will  be  called  upon  to  settle  the  title  of  the  proi)- 
If  once  consolidated  this  would  be  the  best  property  in  this  sec- 
of  Colorado  if  not  in  the  whole  Territory. 

I  Democrat  Mountain  the  Polar  Star,  Rodgers,  Lucky,  and  Junction 
J  have  been  in  constant  operation.  Ther Polar  Star  is  remarkable 
lie  large  amount  of  native  silver  it  carries,  and  this  is  true  to  a 
ed  extent  of  other  lodes  in  the  same  vicinity.  The  ore  furnished 
uerally  of  high  grade. 

the  eastern  end  of  the  county  the  Hiawatha,  Hukill,  Edgar,  Seaton, 
>,  Fairmount,  Crystal,  Clifton,  and  other  lodes,  have  been  actively 
:ed  during  the  year.  The  Hukill  is  probably  the  best  of  these 
J,  having  a  large  crevice,  with  an  unusually  good  i)ay-8treak  of  ore. 
mineral,  iron  and  copper  pyrites,  with  some  galena  and  zincblende, 
es  both  gold  and  silver,  and  finds  a  ready  market  at  the  several 
ting-works  in  the  county  and  at  HilPs,  in  Black  Hawk.  The  Sea- 
md  Veto,  and  other  lodes  in  that  vicinity,  carry  also  gold  in  small 
itities,  and  yield  a  large  amount  of  ore.  Tlie  Fairmount  and  Edgar 
worked  on  lease,  and  furnish  ore  of  good  grade,  averaging  over  3 
es  in  gold  per  ton.  The  lodes  in  this  section  of  Clear  Creek  County 
jr  generally  both  gold  and  silver,  and  while  the  ore  is  not  as  rich  as 
le  vicinity  of  Georgetown,  it  is  found  in  larger  quantities, 
le  general  i)rogress  throughout  the  county  has  beeu  satisfactory, 
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and  tbo  prospects  for  the  cominfj  year  are  highly  favorable.  The  county 
is  CDtirely  self-supimrtiug,  aud  is  also  paying  a  fair  return  to  nearly  ail 
the  later  iuvestmeuts  that  have  been  made  in  mines  within  the  coauty 
limits. 

Appended  hereto  will  be  found  a  brief  statement  of  a  few  of  the  more 
prominent  mines. 

Pelican :  This  lode,  situated  on  Sherman  Mountain,  about  750  feet 
above  the  level  of  Clear  Creek,  and  two  and  a  half  miles  from  George- 
town, is  probably  the  most  prominent  vein  now  being  worked  in  this 
vicinity.    The  lode  strikes  nearly  east  and  west,  and  dips  slightly  north. 
It  has  a  gneiss  country  rock,  and  wherever  exposed,  good  walls  are 
found.    The  width  of  the  vein  has  not  been  fully  determined,  and  it  is 
almost  certain  that  the  so-called  Zephyr,  Elkhorn,  Zillah,  and  Pelican 
lodes  are  ore-veins  in  one  aud  the  same  fissure.    This  being  the  case, 
the  width  of  the  lode  is  not  less  than  50  feet  in  Cherokee  Gulch,  and 
about  25  feet  where  the  Elkhorn  and  Pelican  (jome  together,  400  feet 
west  of  tunnel  No.  1.    The  Pelican  ore- vein  is  on  the  hanging  (north) 
wall,  and  the  Elkhorn  on  the  foot- wall  of  the  crevice.    The  gangue  is  a 
more  or  less  intimate  mixture  of  feldspar  and  quartz,  which  in  the  lower 
workings  sometimes  shows  a  porphyriLic  api)earance. 

The  developments  are :  First,  an  adit  level  run  on  the  vein  from 
Cherokee  Gulch,  a  distance  of  about  500  feet.  Stopes  have  been  car- 
ried above  this  level,  and  great  quantities  of  very  rich  ore  are  taken  oat. 
Second,  the  Eagle  Bird  level,  500  feet  in  length,  connect^  with  the  sur- 
face by  a  cross  cut  tunnel,  (tunnel  No.  J.)  This  tunnel  is  about  100  feet 
long.  At  70  feet  from  the  month  it  cut  the  Zillah  ou  Elkhorn  lode,  on 
which  a  20foot  level  w^iis  run,  and  a  shaft  sunk,  connecting  with  the 
Pelican  level,  80  feet  below.  Third,  the  Zillah  or  Elkhorn  level,  about 
30  feet  deeper  than  the  Eagle  Bird  level,  and  400  feet  in  length.  FourtL, 
the  Pelican  level,  50  feet  below  the  Zillali  level  and  480  feet  long.  This 
level  is  connected  with  the  surface  by  tunnel  No.  2,  which  is  324  feet  in 
length.  From  this  level,  at  a  distance  of  80  feet  west  Irom  the  tunnel, 
a  shaft  is  being  sunk,  (now  83  I'eet  deep,)  and  at  GO  feet  deei)  drifts  have 
bren  run  cast  and  west.  About  70  feet  east  Iroin  the  tunnel  a  sbatt 
(now  115  feet  dee|))  is  being  sunk,  and  will  be  rontiimed  to  tlie  level  of 
tunnel  No. LM.  This  is  to  bo  tJie  main  working-shaft.  It  is  12  feet  loiij? 
by  8  feet  wide,  and  is  provided  with  a  horse -whiin.  At  00  feet  deep  in 
this  shaft  drifts  have  been  run  east  and  west.  The  west  drift  has  been 
connected  with  the  east  drift  from  the  west  shaft  and  stoi)ing  cow- 
meuced.  The  levels  arc  connected  by  the  necessary  winzes  and  sliatts, 
seeming  good  ventilation  and  afl'ordiug  means  of  bringing  ore  from  tie 
upper  levels  to  tunnel  Xo.  2,  and  thence,  by  tram,  to  the  surface.  Two 
more  cross-cut  tunnels  are  being  driven  to  cut  the  vein  at  200  and  400 
feet  deeper  than  tunnel  No.  2.  Tunnel  No.  2^  is  completed  to  a  dis- 
tance of  about  305  feet,  and  tunnel  No.  3  to  a  distance  of  150  feet.  They 
will  be,  respectively,  000  and  900  feet  in  length.  No  stoping  has  been 
done,  with  the  exception  of  a  small  amount  above  the  adit-level  and  on 
the  ore-veins  called  Zillah  and  Elkhorn. 

The  ore-chimncys-have  a  strong  inchnation  to  the  east.  It  is  impos- 
sible to  give  their  lengths,  as  none  of  the  workings  have  yet  been  driven 
to  their  eastern  boundaries.  The  main  chimney  is  in  the  eastern  work- 
ings, wath  several  smaller  chimneys  between  it  and  the  one  developed 
in  the  extreme  western  end  of  the  Zillah  level.  The  pay -streak  varies 
in  width  from  a  few  inch(»s  to  5  feet  and  more  in  places,  with  immense 
bodies  of  material  carrying  from  15  to  35  ounces  of  silver  per  ton.  The 
ore  is  more  or  less  intimate  mixture  of  zincblende,  galena,  iron  pyrites, 
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copper,  and  other  rarer  silver-ores,  such  as  stromeyerite  and  poly- 
asite,  ruby  silver,  and  silver  glauce.  The  ore  occurs  iu  solid  veins  of 
rom  6  iucbea  tx)  5  feet  in  width,  with  smaller  seams  and  bunches 
hrough  the  gaugne.    It  is  hand-dressed  into — 

First  class 350  to  500  ounces  i)er  ton,  (sometimes  850  ounces.) 

Jeeond  class 125  to  150  ounces. 

Chird  class 35  to    50  ounces. 

At  present  the  ore  is  shipped  to  the  amalgamating- works  just  as  it 
)omes  from  the  mine  in  bulk,  and  in  this  condition  it  averages  about. 
L60  ounces  per  ton  in  silver. 

The  uiaiu  chimney,  as  develoi)ed  in  the  Eagle  Bird  level,  commences 
it  a  point  about  300  feet  west  of  tunnel  No.  1.  and  extends  east  the 
vhole  length  of  the  level,  showing  an  ore- vein  ot  from  1  to  6  inches  of 
ioiid  mineral,  ^d  from  1  to  2  feet  of  second-class  ore.  The  furtlier  de- 
relopment  of  the  same  chimney  in  the  Pelican  level  shows  the  ore- vein 
x>  commence  at  a  point  125  feet  west  of  tunnel  No.  2,  although  there  is 
Dore  or  less  ore  to  be  seen  nearly  the  whole  length  of  the  level.  The 
>re-Tein  increases  in  width  as  it  is  developed  to  the  east,  until  it  reaches 
n  the  extreme  eastern  end  of  this  level,  where  the  main  shatl  is  being 
nuk,  a  width  of  3  feet  ot  solid  mineral  and  a  proi>ortionate  amount  of 
Kcoud-class  ore.  Nearly  the  whole  gangue  matter  at  this  point  carries 
from  15  to  35  ounces  in  silver  per  ton.  The  third-class  ore  at  this  point 
is  about  30  feet  in  width  and  will  pay  well  for  coucentration. 

The  main  shaft,  which  is  being  sunk  here,  shows  a  larger  bo<ly  of  ore 
than  any  other  iK>rtion  of  the  mine.  The  full  width  of  the  shaft,  8  feetj 
bin  first  and  second  class  ore;  while  in  the  drifts  being  driven  from 
this  shaft  at  a  depth  of  60  feet  both  east  and  west,  the  solid  mineral  is 
Gpoiu  2  to  4  feet,  and  the  second-class  ore  from  2  to  6  feet  in  width.  The 
ore-vein  seems  to  improve  in  this  east  drift,  now  125  feet  long.  One 
place  near  the  present  terminus  of  this  drift  has  fully  5  feet  of  solid 
Diiieral. 

The  ore-vein  called  the  Zillah  lode  is  developed  by  the  Zillah  level, 
over  400  feet  in  length,  showing  an  ore-vein  of  from  1  inch  to  6  and  12 
inches.  The  average  width  may  be  safely  put  at  8  inches.  In  some 
places  pockets  4  feet  in  width  have  been  found.  According  to  actual 
neasureuient  alK>ut  1,400  fathoms  of  ground  have  been  worked  out  in  - 
flhfts,  shafts,  and  stoi)es.  The  ore  from  this  ground  has  yielded  a  gross 
sam  ot  $4i^i4,303,  with  $50,000  worth  on  the  <lump.  Mining  expenses 
bve  been  ^224,434,  leaving  a  net  profit  of  $4:39,809.  The  number  of 
men  employed  averages  about  70,  of  whom  30  have  been  taking  out  ore. 

All  the  alK>ve  figures  are  up  to  October  1,  1873.  Careful  measure- 
iBeuts  at  that  time  gave  4,400  fathoms  of  ground  exposed.  Deducting 
)Qe-fourth,  we  have  3,300  fathoms  of  rich  ground,  the  gross  yield  of  which 
Rill  be  al>out  $1,083,000. 

Terrible  lode:  This  mine,  which  was  among  the  first  to  gain  reputation 
Q  the  district,  is  situated  on  Brown  Gulch,  000  feet  above  Browuville. 
The  main  location  is  owned  and  worked  by  an  English  company,  and 
lie  eastern  end  by  an  American  coaipauy.  The  lode  has  an  east  and 
rest  course  and  dips  27^  north.  TLe  width  of  the  vein  between  walls 
8  not  definitely  known.  The  ore-vein  averages  through  the  whole  mine 
r  to  5  inches,  with  fre<juent  places  12  to  15  inches  wide.  At  the  tunnel- 
rossiug  the  gangue  is  22  feet  in  width,  with  no  north  wall  found, 
(mailer  streaks  are  intermixed  through  the  gangue.  The  mineral  con- 
ists  of  galena,  ziucbleude,  and  i>yrites,  with  ruby-silver,  gray  copx^er, 
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native  mlver,  polybasite,  &o.|  the  Eincblende  piedomiDating.    The  lode 
i8  deTelo|>ed  to  a  depth  of  440  feet  from  the  Buxfao^  and. 400  feet 
irest  and  300  feet  east  from  the  taiinel,  which  cats  the  lode  at  a  depth 
of  300  feet    About  two  years'  stoping-groond  is  exposed.     The  oie- 
shoot  pitches  west    The  mine  has  produced  in  the  past  year  ore  to 
the  yaloe  of  about  flld^QOOJ  (coin,)  the  larger  part  of  which  has  been 
shipped  to  England.     The  ore  as  mined  is  brought  to  the  soiftoe 
through  the  tunnel,  and  is  thero  hand-sorted  to  a  certain  extent    The 
third-class  material,  after  washing,  is  sent  by  an  iron  cable  tramway 
to  the  foot  of  the  hill,  where  it  is  jigged  and  separated  into  several 
grades,  one  of  .which  (the  iron  pyrites)  carries  from  1  to  U  ounces  of 
gold  per  ton.    There  are  now  on  hand  about  3,000  tons  of  third-dass 
rock,  which  will  be  concentrated  daring  the  coming  summer  in  the  con- 
centrating- works  now  in  imxsess  of  erection.  The  richness  of  the  ore  has 
increased  as  deptii  has  Il)een  gained,  and  is  now  nearly  double  what  it 
was  in  the  surface- workings.     Since  the  commencement  of  operations 
by  the  English  comimny  in  Hay,  1870,  the  total  yield  of  the  mine  hai 
been  $366,175.    The  average  number  of  men  employed  in  the  mine 
during  the  year  has  been  28,  in  addition  to  which  a  number  of  men  have 
been  engaged  in  jigging  ore,  &o.    There  are  now  twenty  men  opening 
ground  and  fourteen  backatoping. 

Colorado  Central :  This  lode,  which  was  discovered  late  in  the  jpar 
1872,  by  W.  P.  Linn,  is  in  the  immediate  vicinity  of  the  Equator  lode, on 
Leavenworth  Mountain.  The  Marshall  tunnel  had  previously  cat  tbe 
vein,  (known  as  tunnel  lode  No.  5,)  but  had  not  done  anything  towaid 
its  development  The  lode  is  opened  on  the  sur&ce  by  the  Discovery  or 
Weaver  shaft,  the  McCoy,  ShesL  and  Beed  shafts.  It  is  of  an  enormous 
sise,  being  in  the  Weayer  shaft  more  than  70  feet,  cross-cuts  having 
been  run  to  that  distance  without  reaching  any  walls.  Where  cot  by 
tbe  Marshall  tunnel  the  lode  is  22  feet  in  width.  The  orooccars  in  irreg- 
ular pockets  and  streaks  throughout  tbe  whole  gangae-tnass,  and  con- 
sists mainly  of  galena  and  ziiicbleude,  with  occasional  streaks  of  gray 
copper,  often  as  wide  as  3  iuclies,  and  carrying  as  high  as  40  per  cent, 
of  silver.  Streaks  of  silver  glance  IJ  inches  in  thickness  have  been 
found.  In  tbe  Weaver  Discovery  shaft  the  solid  rock  was  striK-k  at  a 
depth  of  40  feet,  and  very  rich  ore  was  struck  not  only  in  tbe  beil-rock, 
but  also  in  tbe  vein  immediately  where  struck.  Tbis  pocket  extends 
along  the  vein  about  200  feet,  and  has  furnished  a  large  amount  of  very 
rich  ore.  Considerable  work  has  been  done  in  tbe  way  of  opening  tbe 
lode  at  lower  depths,  and  a  number  of  ore- veins  have  been  ibere  ex- 
posed. Yet  the  product  of  tbis  pocket  alone  during  tbe  year  18i'3  (to 
December  15)  was  247J  tons,  with  an  aggregate  value  of  84,589  ounces 
of  silver,  being  an  average  of  347^  ounces  per  ton.  Tbe  iirst-class  ore 
mills  from  800  to  1,000  ounces  per  ton,  tbe  second  class  from  2JH)  to  GOO 
ounces,  tbe  third  class  from  GO  to  175  oun(jes,  and  selected  ore  from 
2,570  to  4,225  ounces  per  ton.  The  McCoy  shaft  is  200  feet  east  of  tbe 
Discovery  shaft,  and  is  on  tbe  ground  of  tbe  Marshall  Mining  Com- 
pany. The  shaft  ))asses  45  feet  through  "  slide,''  and  then  155  i'eet  on  the 
vein.  A  cross-cut  tunnel,  luiowu  as  the  Robinson  tunnel,  cuts  tbe  lode 
at  a  depth  of  114  feet.  In  order  to  facilitate  mining,  a  shaft  300  feet  in 
depth  is  being  raised  from  the  Marshall  tunnel,  (now  lacking  but  35 
feet  of  completion.)  Drifts  will  be  run  every  00  feet  after  connection  ia 
made  between  the  Robinson  tunnel  level  and  the  Marshall  tunnel.  This 
part  of  the  mine  has  produced  about  225  tons  of  ore,  witb  an  average 
assay  value  of  270  ounces,  for  which  $71,000  in  currency  was  received. 
The  iShe^  shaft  is  170  feet  west  of  the  discovery  shaft.    It  is  50  feet 
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deep,  and  has  produced  some  ore.  The  Eeed  shaft,  300  feet  west  of  the 
Shea  shaft  aod  100  feet  deep,  had  reached,  up  to  the  end  of  the  year,  uo 
pay-rock. 

The  Coldstream:   This  mine  is  on  the  Maine  lode,  and  has  been 
described  in  former  reports  as  the  Maine.    Mr.  Glenn,  the  proprietor, 
has  been  much  Impeded  in  his  operations  by  the  unfortunate  litigation 
with  the  owners  of  the  Phcenix,  into  the  merits  of  which  I  do  not  care 
to  enter  here.    The  Coldstream  mine  was,  bj^  the  most  recent  accounts, 
looking  uncommonly  well.    The  Maine  lode,  as  shown  in  the  upper  level 
of  the  mine,  has  a  very  regular  course  of  about  north  08^  west  true, 
and  a  uniform  dip  of  45^  north,  as  observed  at  uumerous  points  in  the 
mine.   Near  the  surface  this  dip  is  smaller,  that  is,  more  nearly  horizon- 
tal.   The  north  or  hanging  wall  is  distinctly  defined ;  but  on  the  other 
side  the  vein  gradually  disappears  in  the  foot-wall,  without  a  distinct 
line  of  separation.    The  country-rock  is  gneiss,  sometimes  altered  into 
qaartzite,  (locally  termed  porphyry,)  and  coursing  nearlj-  northwest  and 
southeast.    The  vein  carries  ore  everywhere,  'Mrozen,"  or  lirmly  united 
to  the  hanging-wall,  without  clay  partings  or  selvages,  and  varying  in 
width  from  a  tew  inches  to  3  feet  and  upward  in  the  wider  places.    It 
is  developed  by  several  shafts,  adits,  cross-cuts,  &c.,  many  ©f  which 
have  been  located  for  prospecting  purposes,  or  for  their  bearing  on  the 
disputed  title.    Some  have  never  reached  the  lode,  and  only  serve  to 
demonstrate  where  it  is  not;  others  have  reached  it  by  \irtue  of  des- 
perate and  tortuous  cross-cutting.    At  the  bottom  of  the  discovery- 
shaft,  65  feet  deep,  the  ore  is  8  to  10  inches  wide,  and  continues  25 
feet  east  of  the  shaft,  the  diflferent  classes  assaying  respectively  88, 117, 
132,  and  201  ounces  silver  per  ton.    The  mineral  is  mandy  galena  and 
ziDcbleude,  the  latter  often  predominating.    West  of  the  discovery  the 
vein  is  opened  for  225  feet,*  by  a  level.    At  70  feet  west,  a  large  pocket 
of  low-grade  ore  3  to  5  feet  thick,  was  struck.    At  125  feet  west  another 
pocket,  10  inches  to  2  feet  thick,  was  passed  through.    Assays  gave  150 
to  800  ounces  per  ton ;  and  50  feet  farther  west  the  level  entered  a 
pocket  1  to  0  feet  thick  and  41)  feet  in  horizontal  length,  assaying  HS  to 
732  ounces  per  ton.    Tiie  ore  in  this  level  has  been  very  zincose,  carry- 
ing an  average  of  25  per  cent,  of  zinc.    On  the  second  level  from  the 
bottom  of  the  Discovery  shaft,  about  2G0  feet  of  drifting  has  beeu 
(lone,  and  this  work  is  still  going  on  east  and  west  in  ore.    The  main 
shaft  is  progressing  downward,  and  120  feet  west  of  it  a  winze  is  being 
sunk  to  o[>en  level  No.  3,  05  feet  below  No.  2.    I  believe  the  litigation, 
which  is  still  in  progress,  has  i)revented  stoping,  or,  at  least,  the  sale  of 
ore. 

BOULDER  COUNTY. 

The  mining  industry  of  this  countj-  has  advanced  materially  during 
the  last  year.  The  older  cauips  have  advanced  steadily  and  many  new 
discoveries  have  been  made. 

I  have  been  favored  with  the  report  of  Mr.  Lawrence  Thomi)son,  ter- 
ritorial assayer,  at  Boulder  City;  and  the  following  is  mainly  from  his 
pea. 

In  gold  and  silver  mining  throughout  Boulder  County,  and  the  adja- 
oeut  mineral  region  northward,  greater  progress  has  been  made  than 
during  any  preceding  year.  This  decidedly  favorable  change  may  be 
attributed  in  jiart  to  the  profitable  operation  of  mines  which  had  pre- 

*  These  figures,  obtained  in  the  early  spring  of  lc'74,  are  here  snbstitutetl,  dnrin;:jthe 
publication  of  this  volanie,  for  thoise  which  I  gained  by  a  x^crsonal  examiu<ition  of  the 
mine  in  June,  1873.-~B.  W.  U. 


298     MHfES   AND   MINING   WEST   OF   THE   ROCKY   MOUNTAINS. 

viously  been  opened,  and  in  part  to  the  beneficial  influence  of  the  change 
made  in  the  mining  Uws  by  the  last  Congress,  tending  to  make  availa- 
ble abandoned  claims  and  to  encourage  the  application  for  patents  on 
mining  locations — thus  settling  titles  and  recalling  old  claimants  to 
neglected  properties. 

Among  the  events  meriting  special  mention  is  the  establishment  of 
the  mining  camp  known  as  8unnyside,  near  the  head-waters  of  the 
Four-Mile  Creek,  in  Bouhler  County,  in  the' center  of  a  cluster  of  lodes 
yielding  free  gold-ores,  not  till  this  year  known  to  exist  in  that  section, 
which  promise  to  add  much  to  the  bullion  product  of  the  conuty. 
Much  exploration  has  also  been  done  along  the  eastern  base  of  the 
mountain-range,  overlooking  the  Boulder  Valley,  from  Cariboo  north- 
ward.   Some  valuable  discoveries,  especially  of  rich  galena-ores,  have 
been  the  result.    A  number  of  roads  are  being  constructed  to  make 
these  high  and  remote  sections  accessible  to  mining  enterprise.    Also, 
northward  from  Ward  district,  toward  the  South  Fork  of  the  Saint  Vrain 
Creek,  the  mining  area  is  gradually  extending.    Much  prospecting  has 
been  done,  and  many  newly  discovered  veins  of  gold  and  silver  are 
opened  in  the  older  mining  districts  of  Boulder  County,  particularly 
on  Gold  Qili,  and  in  the  Four-Mile  district,  greatly  stimulating  tnining 
and  raising  the  value  of  proi)erty  in  those  sections.    A  number  of  met- 
als have  been  discovered  in  various  combinations,  which  heretofore 
were  not  known  to  exist  in  the  county.    Bisn^uth  has  been  found  in 
combination  with  silver,  in  the  Los  Animas  lode,  Four-Mile  district, 
twelve  miles  westerly  from  the  town  of  Boulder,  and  indications  of  itB 
presence  exist  in  other  veins  in  the  vicinity.     Within  the  year  tellari- 
um,  combined  with  silver  and  gold,  forming  the  richest  ores  of  the  pre- 
cious metals  known  in  nature,  has  also  been  found  in  a  number  of  mines 
besides  the  Rod  Cloud  on  Gold  Hill,  where  itj^  presence  wa^  first  made     ' 
known.    The  bolt  of  tellurium  bearing  veins  is  found  to  extend  from 
the  Gniy  Ea^le  lode  on  the  north  side  of  Left-Hand  Creek,  in  a  sontli- 
erly  diivction  over  (lold  Hill  to  the  Forrest  mine  on   Four-Mile  Creek.      ; 
As  the  lesult  of  the  profitable  worliing  of  the  mines  in  this  part  of  the     j 
country,  the  year  shows  an  increase  in  the  i)roduction  of  ore.     The  ml     ; 
ditional  niaehinery  now  bein":  erectted  and  nearly  completed  iit  the  Car-     * 
iboo  Silver  Mill  at  Middle  Bouhler,  doubles  its  capacity,  making  it  30     : 
tons  per  day.  ? 

A  new  gold-mill  has  been  established  in  the  Snnnyside  district.  * 

At  the  Chlorination  Works,  on  the  Ni-Wot  Hill,  in  Ward  district, 
sneeesslul  tests  of  the  adaptation  of  the  Plattner  process  for  the  treat-     ; 
ment  of  the  snlphnret  ores,  characteristic  of  the  mines  in  that  section, 
have  been  niade. 

Arranj^emeuts  are  ])erfected  and  material  is  being  put  on  the  ground 
for  the  erection,  early  next  season,  of  smelting  works  near  the  town 
of  Boulder  for  the  treatment  of  the  gold  and  silver  ores  of  the  trib- 
utary regions. 

Gulch  an<l  placer  mining  is  condncted  more  systematically  and  fic- 
cording  to  better  methods  than  heretofore,  and  has  consequently  been 
enlarged  and  successfully  prosecuted  during  the  past  season.  The  l>e«l 
of  the  Four- Mile  Creek  has  been  claimed  tor  mining  purposes  all  tlio 
way  from  its  mouth  to  its  source,  and  to  facilitate  washing  it  for  gold 
an  expensive  ditch,  three  miles  in  length,  has  been  constructed  to 
turn  the  water  of  the  Xorth  Bouhler  Creek  into  the  tirst-named  stream. 
Another  important  mining  ditch  has  been  made,  exten<ling  from  the 
South  Fork  of  the  Saint  Vrain  across  the  Left- Hand  Creek,  aud 
thence,  by  a  canal  formerly  constructed,  to  Gold  Hill.    It  is  designed 
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to  provide  an  ample  supply  of  water  for  use  in  the  gnlcb  and  placer 
miniDg  of  Gold  Kan  and  vicinity.  It  is  qnite  impossible  to  obtain 
accurate  accounts  of  the  amount  of  gold  washed  from  the  bed  of 
creeks  and  placer-wakings,  since  so  large  a  part  remains  in  private 
hands  or  is  sent  east  by  private  conveyance.  Moreover,  many  parties 
operating  in  both  gulch  and  lode  mining,  from  motives  of  policy  or 
delicacy  about  disclosing  matters  of  private  finance,  are  reluctant  to 
eoDimnnicate  the  information  desired. 

Within  the  year  gold  and  silver  ores  from  Boulder  County  have 
been  shipped  to  a  limited  extent,  some  to  the  ore-markets  of  foreign 
eouDtries,  some  to  the  furnaces  of  the  East,  some  to  the  reduction- 
vorks  of  Denver,  Golden,  and  Black  Hawk.  But  the  bulk  of  the 
Boulder  Connt}^  ores  has  been  worked  in  home  mills,  in  the  Cariboo 
Silver  Mill,  or  in  the  mills  used  lor  the  treatment  of  the  free  gold- 
ores  situated  farther  north.  These  ores  worked  at  home  and  abroad 
are  mostly  the  result  of  operations  in  mines  of  established  value  con- 
dacted  for  profit }  but  \n  some  instances  ores  sent  to  market  are  de- 
figued  simply  to  test  the  value  of  the  rock  in  bulk  as  the  work  of  de- 
Tdopment  progresses. 

In  Grand  Island  district  the  Cariboo  mine  has  been  sold  to  a  Dutch 
company  for  a  very  high  price,  in  which  the  mill  ait  Mi<ldle  Boulder  was 
i&clnded.  New  developments  in  depth  in  the  Cariboo  are  favorable. 
A  tunnel  is  being  run  on  the  north  slope  of  the  mountain,  to  tap  the 
Teiu.  Of  other  mines,  in  which  good  ore  has  been  regularly  found,  the 
Sherman  and  No-Name  are  the  principal  ones.  In  the  latter  an  extremely 
rich  chimney  of  native  silver  and  chloride  of  silver  has  been  discovered, 
U)d  at  last  accounts  the  mine  was  in  the  market  at  a  high  price. 

The  total  product  of  Boulder  County  lor  1873  was  about  $390,000. 

SU3IM1T  COUNTY. 

Since  my  last  report  there  has  been  but  little  change  in  mining  affairs 
in  this  county.  The  various  placer  mines  of  the  county  continue  to  be 
Worked,  but  with  a  slightly  diminished  force  as  compared  with  the  pre- 
vioQs  year.  An  increased  interest  in  lode-miniu^  is  to  be  noticed,  and 
a  considerable  amount  of  prospecting  has  been  done  in  various  parts  of 
the  county. 

The  erection  of  a  smelting  furnace  in  French  Gulch  has  turned  some 
attention  towards  the  galena  lodes  in  the  vicinity  of  Freuch  and  Illinois 
Gulches.  If  the  operations  of  the  furnace  prove  successful,  and  a  de- 
iDand  for  galena-ores  springs  up,  tiiere  is  no  reasonable  doubt  thiit  the 
large  lodes  of  such  ores  already  known  to  exist  in  that  locality  could 
he  worked  with  protit,  furnishing  winter  employment  for  the  placer 
miners. 

The  season  has  been  only  a  n)o<lerately  good  one  for  the  county.  The 
practice  of  booming*  has  permitted  the  successful  working  of  poorer 
ground  than  has  been  before  worked  in  the  county. 

The  large  ditch  of  Fuller  &  Co.,  to  carry  the  water  of  the  South  Swan 
to  the  Georgia  Gulch  country,  is  as  yet  unfinished,  and  a  large  amount 
of  ground,  that  will  yield  a  fair  revenue  with  a  proper  supply  of  water, 
remains  uuworked.  The  population  of  the  county  does  not  exceed  350, 
the  larger  part  of  whom  are  engaged  in  placer-mining. 

*  A  nide  form  of  hydraulic  oiiiiiii^,  in  which  a  tornmt  of  water,  obtained  by  the  ac- 
mmnlation  of  smaller  sapplieB,  is  sufiercd  to  escape  from  the  reservoir  at  intervals. 
Details  of  the  arrangement  of  gates,  &c.,  are  given  below. — R.  W.  K. 
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The  production  of  tbe  county  for  the  past  year  has  been  as  follows : 

Placer  gold,  going  to  Denver $75, 000 

Placer  gold,  going  north  to  Union  Pacific  Kailroad* 26, 000 

Ores  sold 5, 000 

106,000 

The  different  plaecr  claims  in  the  county,  more  fully  described  in  last 
year's  report,  will  be  briefly  reviewed. 

On  the  Upper  Blue  Kiver  and  in  Hoosier  Gulch,  Bemrose  &  Co.  and 
others  have  mined  during  the  short  season,  (the  altitude  being  over 
9,500  feet  above  sea  level  and  the  supply  of  water  scanty,)  and  have  re- 
alized remunerative  returns. 

Next  below,  and  about  two  miles  above  (south  of)  Breckenridge,  is  the 
claim  of  Mr.  McLeod,  which  has  been  worked  to  a  slight  extent  during  the 
summer.    Below  the  McLeod  claim  is  the  ground  owned  and  worked  by 
Fuller  &  Crome.    This  claim  is  on  a  Blue  River  bar,  the  bed-rock  is  com- 
paratively shallow,  and  the  pay  good.    Messrs.  Fuller  &  Crome  work 
four  men  during  the  season,  and  during  the  low  water  of  the  fall  months 
work  in  the  bed  of  the  river.    Silver  nuggets  are  found  in  this  part  of 
the  Blue  River,  some  of  which  have  weighed  as  much  as  IJ  ounces. 
Immediately  west  of  Breckenridge  is  the  booming  claim  of  Messrs.  Jones 
&  Greeuleaf.    This  claim  employs  two  men,  with  good  results,  in  ground 
that  previous  to  the  introduction  of  the  booming  process  could  not  be 
successfully  worked.    Below  Breckenridge  and  on  the  west  side  ot  the 
Blue  River  is  Iowa  Gulch,  owned  by  Adams  &  Twibell.    This  is  also  a 
booming  claim,  and  one  that  has  yielded  well.     Under  the  old  system 
of  working  the  ground  scarcely  paid  exi)enses.    Two  men  are  employed. 
Just  above  tbe  mouth  of  Ten  Mile  Creek,  ground  is  being  opened  by  Izzard 
&  Co.,  but  no  returns  will  be  realized  until  next  yenr.     Below  the  month 
of  Ton  Milo,  and  emptying  into  Bine  Kiver,  is  Halt  Lick  Gulch,  wuich  em- 
l)loys  iour  ineiulurin^ii  season,  which  is  longer  tlian  the  rest  of  the  county 
usually  enjoys.    The  ground  is  good  and  water  abundant.    The  yield  dm- 
ing  the  jjast  season  has  been  about  .J  ounce  of  gold  per  day  per  man.    Ou 
the  east  side  of  the  Blue,  and  immediately  above  Snake  River,  areSodu 
Gulch  and  its  tributaries.     This  ground  yields  at  least  So  a  (lay  to  the 
hand,  but  is  sadly  in  need  of  more  water.     There  is  a  very  considerable 
area  of  side-hill  ground  around  this  gulch  which  would  pay  well  for  boom- 
ing, if  water  was  brought  to  it. 

'1  he  Springfield  Mining  Company,  working  on  the  east  side  of  the  Blue 
River,  just  below  Breckenridge,  is  running  two  liumes,  and  employs  four 
men.     The  pay  is  good. 

In  French  Gulch,  about  the  same  amount  of  mining  has  been  done  as 
in  ioriner  years.  In  the  upper  i)art  of  the  guleh,  (]obb  &  Co.  are  run- 
ning six  tliimes,  emi)loying  twenty-four  men.  The  ground  is  somewhat 
K[)()tte(l,  but  where  pay  is  found,  it  is  rich. 

Calvin  Clark,  next  below,  is  running  a  Hume  in  the  gulch  and  also  a 
boom  <ni  the  side-hill,  in  both  of  which  he  has  good  pay.  Water  is  some- 
w  jjat  scarce. 

Tlu'.  rdcFarland  claim,  next  below,  has  been  worked  during  a  i)art  of 
the  snujuier,  an<l  has  yielded  about  J  ounce  per  day  to  the  man.     1  f  work 

*'rhis  is  tlic  luoduct  of  new  diii^^^iiij^s  at  tlic  l)as(«  of  Haiiser's  IN-aks,  in  the  extrciue 
norlli(\'istcni  p.irt  (»t'  the  county,  near  tli(»  AVvoniini^  liui^  The  total  product  of  tho 
c^'nuity  is  ^iv«-ii  by  llio  (icoi«ri»to\vn  Miuiiij^  R<'vi('\v  (;;oo(i  authority)  at  >?111,0(K);  but, 
with  thi"  coucurcucc  c»l"  lln^  editor,  Mr.  Viiu  Wap;eu(^r,  1  luive  transferred  So.Ct/n,  the 
j)ro(luct  of  tlie  (luuuison  liiver  di'^^iut^s,  frcni  this  ef)un(y  to  Lake  Ceuuty,  where,  ac- 
cordiug  to  lloHUter'b  map,  these  diggings  lie. — K.  V»'.  K. 
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bad  been  commeDced  daring  the  flash  of  the  water, in  the  early  summer, 
the  retaras  wonld  have  been  mach  larger.  The  ground  of  tiie  Badger 
Company  (a  Denver  organization)  comes  next.  Bed-rock  has  been 
Btnick  in  this  chiim  at  a  depth  of  25  feet,  and  good  pay  found. 

Li  Nigger  Gulch,  a  tributary-  of  French  Gulch,  a  lK)om  has  been  in 
niuning  order  for  a  short  time  during  the  season.  Ten  men  have  been 
employed,  with  fair  results. 

On  Stilson's  Patch,  on  the  west  side  of  French  Gulch,  Messrs.  Sissler 
&  Mower  and  Mr.  Hangs  have  been  working,  by  the  hydraulic  method, 
and  realizing  abont  $6  a  day  to  the  hand.  Next  below  is  the  ground  of 
the  Blue  River  Mining  Company,  employing  six  men,  and  in  good  pay. 

Immediately  below,  and  at  the  mouth  of  French  Gulch,  is  the  General 
Grant  flume,  employing  four  men  and  yielding  about  $G  a  day  to  the 
man. 

In  Georgia  Gulch,  Mr.  Uitchcock  and  Messrs.  Iverson  &  Furth  are 
working  on  good  pay.  Eli  Young  &  Co.  are  rurning  a  bod-rock  flume 
up  the  Swan  River,  with  the  intention  of  reaching  bed-rock  below  the 
mouth  of  Georgia  Gulch.  This  is  a  good  enterprise,  and  has  boeu 
Bteadily  prosecuted  for  several  years.  Bed-rock  has  not  yet  been  reached, 
although  the  ground  now  pays  expenses.  It  is  highly  probable  that  this 
flume  will  develop  some  exceedingly  rich  ground,  as  it  will  drain  the 
mouth  of  Georgia  Gulch,  once  the  richest  placer-field  in  the  county. 

In  Galena  Gulch,  Messrs.  Hiland  and  Twibell  &  Co.  are  miuing  with 
fair  results.  Between  Delaware  Flats  and  Galena  Gulch  is  Strog^dale's 
Patch,  owned  and  worked  by  Strogsdale  and  Twibell.  This  is  the  best 
placer-ground  in  the  county.  The  yield  will  average  fully  1  ounce  per 
day  to  the  man.    Five  men  were  employed  during  the  past  season. 

A.  Delaine,  at  Delaware  Flats,  has  empli  yed  three  men  during  the 
season,  and  realized  about  J  ounce  per  day  to  the  man. 

In  Gold  Run  mining  has  been  steadily  carried  on  during  the  season. 

Walker  &  Majors  have  employed  three  men,  the  pay  being  J  ounce 
a  day  to  the  man.  Moflat  &  Canfield,  three  men ;  pay,  $7  a  day. 
L  Peabody,  six  men ;  pay,  87  a  day.  Tiffin  Mining  Company,  five 
men ;  pay  fair.  J.  Nolan,  three  men ;  pay  fair.  G.  Mumford,  five  men  ; 
I)ay,  $7  a  day. 

Booming. — ^This  method  of  mining  poor  placer-grouiid  is  rapidly  com- 
ing into  favor  in  Summit  County.  In  Mayo,  Nigger,  Lomax,  and  Iowa 
Gulches  mining  is  carried  on  in  this  manner  with  remunerative  results, 
and  it  is  highly  probable  that  other  localities  will  also  adopt  this  proc- 
ess. The  introduction  of  the  "self-acting  gate,"  whereby  the  opening 
and  shutting  of  the  gate  of  the  reservior  is  made  automatic,  leaves 
scarcjely  any  further  economy  to  be  introduced  into  this  method  of  min- 
ing. The  self-acting  gate  now  considered  the  best,  consists  of  a  water- 
box  suspended  in  guides,  the  rope  from  which  passes  over  two  pulleys, 
one  of  12  feet  and  one  of  5  feet,  to  the  lower  edge  of  the  canvas  gate, 
(barred  with  strips  of  iron  or  2-inch  timber.)  When  the  water  in  the 
reservoir  reaches  the  proper  height,  a  small  flume  conducts  it  to  the 
box,  which,  when  full  of  water,  has  weight  enough  to  roll  up  the  can- 
vas gate  at  the  bottom  of  the  reservoir  from  the  bottom,  allowing  the 
water  in  the  reservoir  to  i^sue  through  a  gate,  (generally  4  by  G  feet  in 
size.)  By  the  time  the  reservoir  is  nearly  em^)ty,  the  water  in  the 
weight-box  has  discharged  itself  through  holes  made  for  that  purpose  iii 
the  bottom,  and  a  weighted  arm  on  the  second  pulley  drops  the  gate  to 
its  place,  where  the  pressure  of  the  water  in  the  reservoir  keeps  it  in 
place,  water-tight.  One  man  is  now  considered  ample  force  to  run  a 
boom,  and  his  duties  consist  mostly  in  clearing  timber  from  the  ground 
to  be  worked,  and  in  breaking  the  larger  bowlders  into  sizes  small 
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enongh  to  go  through  the  flume,  which  is  usually  4  feet  wide,  with  a 
grade  of  1  foot  in  12.  The  use  of  a  boom  permits  the  working  of  ground 
that  could  by  no  other  means  be  made  to  pay.  The  experience  of  the 
Summit  County  miners  goes  to  prove  that,  notwithstanding  the  large 
amount  of  water  used,  and  the  velocity  with  which  it  rushes  through 
the  flume,  the  gold  collects  readily  in  the  upper  boxes  of  the  flume,  in 
which  mercury  is  generally  pi acecl.  Booming  may  be  considered  as  the 
best  labor-saving  invention  intro<luced  into  the  country  of  la':e  years, 
and  while  it  is  not  adapted  to  all  placer-claims,  it  permits  the  working 
of  claims  that  would  otherwise  be  valueless.  The  following  diagram 
illustrates  the  contrivance : 
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Lode-mi7iinff, — Aside  from  the  work  done  in  the  Snake  Eiver  mines,  but 
little  lode-miniug  has  been  done.  The  Vaiiderbilt,  a  free-gold  quartz 
lode  in  the  quartzite  on  the  Upper  Blue,  has  been  worked  a  little  but  no 
ore  has  been  treated.  Arrastras  will  probably  be  erect^id  duriug  the 
coming  year.  The  ore  is  rich  and  of  a  character  easily  treated,  and  good 
working  results  are  therefore  to  bo  expected.  The  Hunter,  east  of 
Hoosier  Gulch,  has  been  worked  during  a  part  of  the  summer.  The  ore 
is  of  good  quality,  and  will  mill  about  200  ounces  in  silver  per  ton. 

The  Cincinnati  lode,  on  Mineral  Hill,  French  Gulch,  has  been  opened 
by  Messrs.  Sears  &>  Conant.  The  lode  has  been  traced  for  about  90O 
feet  on  the  surface,  and  the  deepest  shaft  is  now  about  40  feet.  Two 
hundred  tons  of  mineral  are  on  the  various  dumps,  and  the  ore-vein, 
wherever  opened,  shows  from  2  to  IG  inches.  The  ore  is  a  clean,  coarse 
galena,  free  from  zinc,  and  carries  from  30  to  40  ounces  of  silver  per  ton. 
A  reverberatory  furnace  has  been  erected  in  French  Gulch,  and  a  few 
pigs  of  lead  have  been  made.  It  is  proposed  to  erect  a  shaft-furnace  for 
the  treatment  of  this  and  ores  from  neighboring  lodes. 

Some  work  has  been  done  on  lodes  around  the  head  of  Illinois  Gulch. 
The  ore  is  generally  a  pure  galena,  mixed  with  sul[)hate  and  carbonate 
of  lead,  assaying  from  40  to  700  ounces  in  silver  and  from  a  trace  to  6 
ounces  in  gold  per  ton.  The  lodes  around  Breckenridge  almost  all  carry 
galena,  (and  its  oxidized  products,)  with  traces  of  copper.  The  size  of 
the  veius  is  good,  and  the  ore  varies  in  value  from  10  to  700  ounces  in 
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drer.   The  emotion  of  smeltin?  fnrnaces  at  or  near  Breckenriilire,  wben? 

Siter-pover  oould  be  obraiueiU  would  do  mofv  for  che  development  of 
e  miueral  lesoorcesof  tbe  Bine  Kirer  coantry  than  anytbiii::  ri^se  that 
ooald  be  deriMd.     The  sopfily  of  timber  for  Ixnh  lunil^er  and  lueK  is 
ample,  and  good  clay  for  bricks  is  close  at  hand.    The  orvs  to  Iv  tiwiteil 
are  of  a  fiur  arera^  raloe,  and  of  a  da^  to  furnish  a  pi^lesid  of  purity, 
cootaining  from  100  to  500  ounces  of  silver  and  considenible  p^ld  per 
ton.    The  supply  of  ore  would  be  ample  for  at  least  one  10  ton  furnace. 
In  the  Ticinity  of  Montezuma  much  prospecting  has  Iteeu  done,  and 
8ome  ore  shipped  to  Geor«retown.    The  mill  of  the  St.  L;iwnnice  Coin- 
pauy  is  not  yt*t  in  onler,  and- work  has  ceasetl  on  the  mines  for  the  win- 
ter.   On  Bear  Creek  the  Boston  Silver  Mining  Asscx*iatiou  is  still  work- 
ing on  the  cross-cut  tunnel  to  strike  the  Cqmstock  lode  at  a  tvnsidonible 
depth. 

At  the  head  ot  Decatur  Gulch,  about  three  miles  from  ^(onter.uma, 
several  raluable  lodes  have  been  oiiened.  The  Kevenue,  Star,  and  Con- 
gress, carry  gray-copiH-r  and  galena  ores,  and  the  Treasure  Vaults  and 
others  yield  what  is  supposed  to  be  a  new  ore,  containing  bismuth,  sid- 
phur,  and  silver.  The  gray-copi»er  lodes  have  receivetl  most  attention 
and  development.  The  Revenue  has  three  shafts  00,  38,  and  CU>  feet  in 
dei)th.  Work  will  be  carrieil  on  in  this  and  the  Congress  Unle  iluring 
the  winter.  The  Revenue  shows  from  3  to  IS  inches  of  solid  or(\  which 
is  of  good  quality,  and  mills  from  lOO  to  430  ounces  i>er  ton,  the  tirst- 
class  ore  carrying  also  10  |)er  cent,  of  copper,  and  the  second-class  ore 
over  50  per  cent,  of  lead. 

Of  the  bismuth-bearing  lodes  but  little  can  yet  be  said.     The  pure 

ore  assays  from  6,000  to  7,000  ouu(*es  in  silver  iht  ton  and  contains  40 

per  cent,  of  bismuth.    The  ore,  which  shows  a  slight  tendency  towanl 

ttvstallization,  is  intimately  mixed  with  well-defined  quartz  crystals. 

Comi)aratively  little  work  has  been  doiiB  on  these  Knles.    They  are 

[    yitaated  imme<liately  on  top  of  the  range  and  were  disci^vennl  late 

Jn  the  summer  of  1873.    These,  as  well  as  the  gray-copi>er  veins,  are  on 

^he  main  range,  at  an  elevation  of  fully  12,000  feet  above  the  si»a-level, 

^nd  are  partially  in  Park  County,  the  veins  crossing  the  ninge  diagon- 

.^lly.    The  district  (Geneva)  is  a  new  one,  and  bids  lair  to  l>e  a  iiourish- 

^tig  mining  camp. 

With  the  completion  of  a  railroad  into  South  Park,  which  would  give 
fbe  Summit  County  section  of  the  Territory  freights  at  reduced  rates, 
^nd  with  the  successful  working  of  a  smelting-furnace  at  or  near  l>i*eck- 
^nridge,  there  can  be  no  doubt  that  Summit  County  wonhl  rapidly  in- 
^^rease  in  population  and  wealth.  At  present,  however,  with  only  i>laeer- 
%ines  at  work,  and  these  only  during  the  summer,  the  pi*ogress  of  the 
bounty  is  for  from  satisfactory.  The  resource's  of  the  county  in  the 
^orm  of  placer  and  lo<le  mines,  coal,  agricultural,  and  gnizing  land,  are 
^mple  for  the  supi>ort  of  a  large  i)opulation,  and  the  amount  of  land  on 
the  streams  in  the  northern  and  western  piurt  of  the  county,  suitable 
for  cultivation,  is  much  larger  than  is  generally  supposed. 

Some  work  has  been  done  during  the  past  summer  at  what  are  known 
as  the  Hanze's  Peak  gold  mines.  This  placer-canip  is  situated  between 
t)lk  and  Snake  Rivers,  and  is  within  ten  miles  of  the  Wyoming  bound- 
ary-line. The  area  of  the  ground  known  to  contain  gold  is  about  3,()(K) 
acres.  The  gold  is  ^'shof  gold,  found  on  a  sandstone  beel-rmrk,  and  is 
worth  $15  per  ounce.  About  thirty  men  have  found  employment  there 
diuing  the  summer. 

Meution  was  made  in  last  year's  report  of  the  coal-lands  of  Summit 
County.  They  are  on  the  divide  between  Elk  and  Bear  Rivers.  The 
coal- veins  are  numerous,  and,  at  the  outcropping,  from  10  to  15  feet  in 
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thkknesa.     They  underlie  sniidsCone  which  is  abont  160  feet  t1ii<;k. 
3\ro  qaalitiesof  coal  have  been  found.    The  first  and  most  nbaodaut 
is  a  hard  lignite.    The  other  is  of  dnil  color  and  brownitiili  strenk,  and 
l«oves  n  r&d  ash  when  homed.    This  last  ban  been  prouomiced  to  be  i 
albertite," 

The  oatlflt  for  Uiis  part  of  Bniumit  Ooanty  is  to  some  point  on  tJie 
Union  Pacific  Bailroiul,  and  it  ia  prolmble  that  permauttat  £btl)ementS  < 
vill  be  made  during  the  coming  saminor  in  the  valleys  of  the  Elk,  Bvar^  i 
and  other  streams.    This  once  accomplished,  tbe  unrivaled  grazing  ti- 
dlities  of  the  valleys  of  the  Blue  and  other  streams  wilt  result  in  tiMj 
speedy  settlement  of  that  portion  of  the  county  by  stock-raisers. 

PAKK  COUNTY. 

The  bullion  product  of  this  connty  shows  an  increase  over  that  of 
last  year.  This  is  largely  due  to  the  great  activity  iu  placer-niiDtng, 
many  hondred  acres  of  new  groand  having  been  opened  dnriug  tw 
year  in  theSontb  Park  and  elsewhere,  while,  at  the  same  time,  theoldn* 
claims  bare  been  snccessfully  worked  as  heretofore.  A  conKiderahta 
share  in  the  increase  is,  however,  owing  to  the  erection  and  suecessfiit 
vork  of  the  two  smelting- works  wbich  have  been  built  in  the  Parit.' 
.  The  one  at  Dudley,  on  the  Upper  Platte,  at  the  foot  of  Mounts  Liaools 
and  BroHs,  was  erected  by  Mr.  Edward  D.  Peters,  jr.,  mining  eugineei^ 
and  £  am  Indebted  to  this  gentleman  for  notes  iu  regard  to  the  work' 
and  the  operations  during  the  year. 

Before  tbe  works  were  built  it  was  tbe  common  belief  that  Inrgv 
amounts  of  lead-ores  conld  be  secured  in  tbe  vicinity,  especially  fraor 
tbe  Horseshoe  mine.  As  the  rich  ailver-ore«  ftom  Lincoln  and  Vresfi 
contain  a  great  deal  of  lime,  heavy  spar,  and  also  considerable  galens," 
Mr.  Peters  thought  that,  takifag  all  the  circumstances  together,  it  would' 
be  best  to  erect  a  blast  furnace,  as  ores  of  the  above  description,  togethaf 
with  ores  rich  in  lead,  can  be  most  advantageonsly  treated  in  such  worb& 
The  furuace  erectid  was  a  square  one,  10  feet  6  inches  high,  tironf 
the  tuyeres  to  tbe  charge-hole,  and  38  by  43  Inches  in  section  at  ti 
tnyeres.  Of  the  latter,  three,  of  IJ-inch  nozzle-diameter,  were  orip^ 
iually  inserted,  and  a  No.  7,Sturtevant  blower,  giving,  at  2,6(10  revolaJ 
tiuns  per  niinnte,  about  }-inch  presKiire  of  mercury,  furnished  the  blasfti 
Subsequently  the  number  of  tuyeres  waa  increased  to  si.\,  and  the  n^ 
Bults  were  highly  beneficial. 

These  works  were  finished  in  November,  1872,  and  commenced  smelt'i 
lag  in  December  of  that  year.  But  as  no  adequate  supply  of  lead-o 
could  be  obtained,  it  was  decided  to  produce  copper  matte,  and  ship  i 
abroad  Tor  separation  of  the  metalK  contained  in  it.  This  plan  wx 
adopted  with  much  reluctance  by  Mr.  Peters,  as  the  large  amoantd 
snlphule  of  baryta,  wbich  tbe  ores  at  his  disposal  contained,  was  certaii 
to  prevent  the  production  of  a  very  concentrated  matte  at  tbe  finf^ 
smelting. 

Three  distinct  varieties  of  ores  were  at  Mr.  Peters's  disposal  atth 
time;  1.  The  largest  quantity  cat^e  I'rom  tbe  limestone  formation d 
Lincoln  and  Bross  Mountains, contaiuing  tbe  following  elements,  iuaboni 
the  following  proportions :  ^ulphateof  baryta,  55  percent.;  carbonatefl 
lime,  20  per  cent.;  silica,  20  per  cent. ;  sulphide  of  lead,  5  percent.,aiil 
assaying  aliout  140  ounces  per  ton  in  silver.    2.  Copper-ores  from  til 

*  Wbiob,  judgiug  from  its  deecription,  it  oci'lainly  is  not.    Alberlitu  bus  a  brilliu 
Juster,  KiveD  uu  streak,  leaves  almifal  nu  asb,  &nd  doca  uol  occur  in  beds — a  bdecAl      ^ 
olaoi'  ouso  of  uiistakcn  identity.— R.  \V.  B. 
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)orphyritic  belt  in  Mosquito  district,  contaiDing,  approximately,  sul- 
>buret  of  iron,  20  per  cent. ;  copper  pyrites,  20  per  cent. ;  zincblende, 
t5  per  cent.;  silica,  20  per  cent.,  and  sulphate  of  baryta,  15  percent, 
od  Msaying  30  ounces  in  silver  and  2  ounces  in  gold  per  ton.  3.  Ores 
rom  the  quartzite  formation  underlying  the  limestone  of  Buckskin  dis- 
riot,  containing  silica,  70  per  cent. ;  sulphide  of  lead,  10  per  cent. ;  sul- 
liide  of  antimony,  10  per  cent. ;  zincblende,  10  per  cent,  and  assaying 
5  oances  in  silver  per  ton. 

The  only  material  to  flux  charges  made  out  of  these  ores  was  iron  py- 
tes  from  the  Phillips  mine  in  Buckskin  Gulch,  containing  75  per  cent. 
•  sulphuret  of  iron  and  25  per  cent,  of  gaugue,  consisting  of  silica  and 
dphate  of  baryta.  This  ore  assayed  about  $6  per  ton  in  gold,  and  cost 
10  delivered  at  the  furnace.  It  was  roasted  in  open  heaps  at  an  ex- 
cuse of  $2  per  ton.  The  only  fuel  at  the  disposal  of  the  works  was 
larcoal  burnt  from  spruce,  which  was  delivered  at  the  stock  bank  for 
>  cents  per  bushel  of  2,650  cubic  inches.  It  weighed  only  11 J  pounds 
er  bushel,  and  contained  18  per  cent,  of  moisture  and  2  per  cent,  of 
fthes,  while  30  i)er  cent,  was  lost  by  screening  and  handling.  It  was 
apable  of  reducing  only  24  parts  of  lead  oxide  to  lead.  It  is  clear  that 
his  coal  was,  all  things  considered,  about  the  poorest  and  most  expen- 
ive  fuel  which  could  be  used  for  such  work. 

The  asnal  method  of  preparing  and  blowing  in  the  furnace  was  as  fol- 
ows :  The  hearth  and  forehearth  were  packed  with  a  mixture  of  two 
MUts  of  ground  charcoal  and  three  parts  of  clay,  which  was  firmly 
amped  in  with  tamping-irons.  The  crucible  was  cut  out  so  that  its 
leepest  point  was  in  front,  where  the  tap-hole  was  located.  This  was 
18  inches  below  the  level  of  the  tuyeres.  From  here  the  bottom  of  the 
racible  ascended  rapidly  toward  the  back  wall  to  within  8  inches 
)elow  the  tuyferes.  The  crucible  was  dried  thoroughly  for  several  days 
fj  means  of  charcoal  brands,  and,  last  of  all,  an  8-inch  breast  of  common 
«d  brick  was  put  in  and  secured  by  wedging.  After  this  the  furnace 
ras  gradually  filled  to  the  throat  with  goml  charcoal,  great  care  being 
aken  to  keep  it  free  from  stones  and  earth.  As  soon  as  the  flame  came 
brongh  at  the  throat  a  very  light  blast  was  put  on,  and  six  shovels  of 
lag  (19  pounds  each)  were  charged,  alternating  with  18  scoops  of  char- 
oal  (4J  pounds  each.)  In  about  an  hour  and  twenty  minutes  the  slag 
ank  to  the  tuyeres,  and,  if  it  appeared  perfectly  liquid,  the  charge  was 
radnally  increased,  until  in  about  eight  hours  a  burden  of  sixteen  shov- 
is  of  slag  was  obtained.  If  the  slag  then  continued  perfectly  liquid, 
Dnning  over  the  lip  in  a  free  stream,  two  shovels  of  slag  were  replaced 
y  ore,  and  this  substitution  of  ore  for  slag  was  continued  from  time  to 
ime,  until  on  the  second  day  the  furnace  reached  its  regular  burden  of 
50  pounds  of  ore  to  80  pounds  of  charcoal.  But  this  proportion  could 
ever  be  retained  for  a  long  time,  the  i)oor  quality  of  the  charcoal  caus- 
ig  very  frequent  irregularities.  The  working  of  the  furnace  had,  there- 
)re,  to  be  watched  very  carefully,  and  required  regulation  by  means  of 
Iteration  in  the  quantity  and  quality  of  the  ore-charges.  Usually  the 
barge  was  of  such  a  composition  as  to  produce  a  slag  of  the  following 

dmpositiou : 

Per  cent. 

la  O 34 

la  O 18 

•eO 15 

j  Q  25 

laS*  Znsi  Ca  S.\\^^^^' .\.\^y  V  ..^^^*^  8 

100 
20  H 
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It  is  seen  that  in  this  sliig  tbei  baryta  is  tbe  principiil  haste,  anil  that 
from  tbe  nature  of  its  couii>ositioii  it  must  have  a  cbaract eristic  earthy 
appearance.  On  account  of  the  excess  of  baryta,  the  elag  was  extremely 
licpiid,  and  in  spite  of  its  high  specilic  gravity,  it  permitted  n  perfect 
separatiou  of  tbe  metal. 

The  fomace  always  did  its  work  best  under  the  following  cnncMtions: 
tbe  heat  bad  to  be  kept  low,  tbe  blast  light,  and  the  ore  had  to  be 
cbftrged  immediately  over  the  four  Iwck  tuyeres,  bo  as  to  leave  an  nn- 
burdt-ned  columu  of  coal  iu  tbe  center  and  front  of  tbe  furnace;  tbe 
throat  had  to  be  kept  dark,  tbe  "  noses"  also  <lark,  and  about  G  inches 
in  length.  Under  these  conditions  the  slag  was  thin  and  ran  t'l-eely;  the 
furnace  smelted  about  9  tons  of  charge  per  day,  and  there  was  no  diffi- 
culty lound  in  making  blasts  of  tbiity  days'  dnratiou.  Tbe  averase 
leugth  of  the  campaigns  for  the  year  was  twenty  one  and  a  half  days. 
On  the  whole,  there  was  no  difficulty  in  using  this  method  of  benetlci^ 
tiou  as  far  as  the  smelting  proper  is  concerned,  bnt  a  very  serious  draw- 
back resulted  from  the  presence  of  the  large  quantity  of  heavy  spar  in 
the  ore.  By  far  the  larger  part  of  tbe  sulphuric  acid  in  this  miueral  vas 
reduced  to  sulphur,  which,  combiuing  with  tbe  copper,  lead,  silver,  and 
a  large  part  ot  the  iron,  formed  a  very  great  proportion  of  matte,  so  that 
on  an  average  it  took  only  5  tons  of  ore  to  make  one  ton  of  matte,  which 
of  course  was  not  very  rich.  This  matte  had  to  be  crushed  and  calcioe'l 
in  a  reverberatory  furnace,  and  then  smelted  a  second  time  with  tbe  ail-, 
dition  of  15  per  cent,  of  quartzose  ores,  yielding  finally  a  regnlus  ussaj'- 
ing  3(1  per  cent,  of  copper  and  9U0  ounces  of  silver  per  ton.  This  wu 
crnshed,  sacked,  and  sbip^ied  to  Qermany  for  separation.  The  slag  froa 
the  concentration  smelting  wos  very  basic,  contiiining  about  GO  per  cent 
of  iron.    It  was  very  welcome  as  a  valuable  flux  for  the  ore-smelting. 

In  August,  1873,  it  became  cerliiin  that  no  large  quantities  of  lead- 
ores  would  "ever  be  available  from  the  vicinity  of  the  works;  and  astlw 
ores  containing  so  macb  baryta  could  not  be  cheaply  roasted  before 
smelting,  Mr.  Peters  decided  to  erect  a  reverberatory  smelting-famace 
to  be  used  instead  of  tbe  sbaft-larnace.  This  furnace  has  a  hearth  16 
feet  G  Inches  long  and  9  feet  0  inches  wide,  and  was  completed  about 
September  10.  It  has  been  running  up  to  the  end  of  tbe  year  without 
interruption,  smelting  8  tons  of  ore  per  day,  with  a  consumption  of  9 
cords  of  mised  pine  and  spruce  wood,  and  meeting  fully  tbe  expeclA- 
tions  of  the  metallurgist.  Tbe  concentration  of  the  matte  iu  this  (at- 
naee,  where  there  is  not  a  redneiug  bnt  an  osidizing  atmosphere,  is 
very  satisfactory  considering  tbe  ores  to  be  treated.  One  ton  of  matte 
is  now  obtained  from  10  tons  of  ore,  and  tbe  regulus  assays  from  1,000 
to  1,5110  ounc«s  of  silver  per  ton.  JlJ^otwitbstandiug  this  high  grade,  tin 
resulting  slag  assays  only  from  4  to  G  ounces  of  silver  per  ton. 

In  another  part  of  this  report  will  be  found  a  very  interesting  paptf 
by  Mr.  E.  D.  Peters,  jr.,  in  which  his  comparison  of  the  sbafi-famtice 
and  the  reverberator^-  processes  for  such  ores  as  he  has  to  treat,  sbows 
satisfactorily  that  tbe  course  adopted  by  him  was  the  right  one. 

Toward  the  end  of  the  year  the  Dudley  works  ceased  shipping  tfaeir 
reguhis,  owing  to  the  high  rates  of  freight  and  the  great  discrepimcies 
in  assays.  From  that  time  ou  tbe  silver  and  the  greater  part  of  tbe 
rapper  have  been  separated  at  tbe  works  by  a  moditication  of  tbe  Pat- 
em  process.  Ahontt>3  per  cent,  of  tbe  silver  contents  of  tbe  matU 
and  80  per  cent,  of  the  copper  are  extracted,  and  the  residue,  which  ooo- 
taius  the  gold,  is  returned  to  tbe  furnace  as  u  dux.  When,  in  tbe 
cuui'se  of  a  repelition  of  this  process,  tbe  gold  has  so  accumulated  in  tii6 
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matte  as  to  reach  200  oances  x)er  ton,  it  is  intended  to  extract  it  by 
means  of  chlorination. 

The  production  of  the  smelting- works  at  Dudley  during  1873  was  as 
follows : 

Currency. 

Silver $102,756 

Gold 8,  549 

Copper 2,359 

Lead 7,520 

121, 184 

Estimated  coin  valae,  (gold  at  $1.12^) 8107,  719 

Professor  Hill  has  put  up  smelting-works  at  Alma  on  the  same  plan 
which  was  followed  at  his  works  in  Black  Qawk,  and  has  been  running 
them  saccessfally  during  the  greater  part  of  the  year. 

The  production  of  ore  in  the  mining-districts  near  the  two  smelting- 
works  mentioned  has  been,  as  near  as  can  be  ascertained,  about  1,800 
tons,  for  which  an  average  of  $120  per  ton  was  paid,  making  a  total  of 
1216,000.  The  Moose  mine  on  Bross  Mountain  still  furnishes  the  most 
Ugh-grade  ore,  and  has  now  considerable  reserves  in  sight,  but  the  Dolly 
Tarden,  Hiawatha,  and  several  others  have  also  been  very  successful. 
Altogether,  Lincoln  and  Bross  Mountains  have  done  far  better  this  year 
tlian  was  expected  in  the  spring.  In  Buckskin  Gulch  the  production 
has  fallen  off  somewhat,  but  from  lack  of  capital  rather  than  of  good 
mines. 

Mosquito  district  promises  well  for  the  future,  rich  discoveries  of  na- 
tive sUver  having  been  made  late  in  the  fall.  On  the  whole,  the  out- 
look for  the  quartz- mining  interests  of  this  part  of  Park  County  is  very 
encouraging. 

In  the  northern  part  of  Park  County  much  work  has  been  done  in 
Hall  Gulch  and  vicinity.  This  valley  is  located  on  the  stage-route  from 
Denver  to  Fair  Play,  about  sixty  miles  from  the  former  place.  The  work 
here  was  mostly  done  by  the  Hall  Valley  Silver- Leatl  Mining  and  Smelt- 
ing Company,  (limited.)  The  company  has  expended  a  very  large 
amount  of  money  in  opening  its  mines,  building  an  excellent  tramway 
about  four  miles  long,  and  in  the  erection  of  a  sawmill  and  dressing  and 
smelting  works.  Most  of  the  company's  mines  are  located  high  up  in 
the  gulch,  above  the  works,  and  on  the  south  side  of  the  valley.  The 
veins  are  all  parallel,  and  cross  a  very  high  mountain  diagonally,  so  that 
they  can  be  easily  openeil  by  adit-levels.  The  company  has  taken  ad- 
vantage of  the  natural  facilities  and  has  opened  most  of  its  mines  exten- 
sively by  running  many  adits  at  different  levels  on  the  veins.  The  prin- 
cipal mining  work  has  been  done  on  the  Leftwick,  Whale,  and  Cold 
Spring.  In  the  first  mentioned  the  vein  was  opened,  at  the  end  of  the 
year,  by  six  levels  and  a  small  discovery-shaft  on  top  of  the  mountain. 
Level  No.  1,  the  lowest  one,  was  200  feet  in,  and  was  started  a  tew  feet 
above  the  level  of  the  creek  at  that  point ;  level  Xo.  2,  81  feet  above 
Xo.  1,  was  87  feet  long ;  No.  3,  91  feet  higher,  was  45  feet  long ;  No.  4, 
*  88J  feet  above  the  last,  was  32J  feet  in ;  No.  5,  G9  feet  higher  on  the 
mountain,  was  42  feet  in ;  No.  0,  73  feet  above  No.  5,  was  40  feet  long. 
All  of  these  levels  are  driven  along  the  vein  and  stand  in  ore.  This  ore 
consists  principally  of  copper  pyrites,  galena  being  subordinate.  Native 
silver  is  often  visible  in  the  solid  ore.  The  gangue  is  principally  quartz 
and  sulphate  of  baryta.  The  ore  can  be  easily  sorted  by  hand  into  two 
classes^  the  first-class  ore,  being  the  solid  mineral,  assays  over  350  ounces 
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per  ton;  Uio  eecoDd-elass,  120  onnces.  These  values  were  obtained  by 
Bampling  5  tons  of  the  flrgt  aud  15  toDS  of  tbe  secoiitl  class. 

Tiic  Whnlc  lode  is  opened  b;  three  tnniiels  ruo  in  along  the  rein,  aad 
by  a  I'onrth  adit,  which  runs  across  the  conntry-rock  from  the  foot  ot 
the  mountain,  and  will  strike  the  vein  at  a  di»tauee  of  SUD  feet.  The  lat- 
ter is  intended  ax  tbe  principal  working  tnnueL  It  was  in,  at  the  end  ot 
the  year,  123  feet;  25ti  feet  vertically  above  it  is  level  So,  1,  which  was 
16G  I'eet  long ;  00  feet  bibber  up  is  level  No.  2,  S5  Ion};  at  the  end  of  the 
yeur ;  and  7U  feet  still  higher  is  level  No.  3,  which  bud  reached  a  len^h 
of  ISiJ  feet  The  faces  of  all  the  levels  stand  in  ore.  A  muuple  of  20  tana 
of  average  ore  from  this  mine  assayed  l:iO  ounces  of  silver  jwr  ton.  There 
is  a  very  large  amount  of  fablore  in  the  ore  from  this  mine ;  and  by  lar 
the  largest  part  of  tbe  gangtie  is  heavy  spar. 

The  Cold  Spring  lode,  which  is  tbe  principal  mine  of  the  company 
containing  solid  galena,  lies  further  down  tbe  valley  tbnu  the  two  uiue« 
described,  but  it  is  not  so  well  opened.  In  fact  the  principal  work  on 
it  has  been  <1oub  on  top  of  tbe  bench  of  the  mountain  on  the  discovery 
aud  in  its  vicinity.  '  Tho  vein  is  a  very  large  one.  It  is  to  be  regretted 
that  the  company  has  not  taken  more  pains  to  develop  this  lode,  which 
is  really,  together  with  some  others  of  similar  character,  to  be  the  basis 
of  the  mining  and  smelting  enterprise  as  it  is  now  planned.  I  am  ia- 
forined  that  tho  manager  of  tbe  works  sees  his  error  now,  and  is  eu- 
deiu'oring  to  ai>entbis  aud  other  lead-mines  during  the  winter. 

Tbe  Hall  Valley  Silver-Lead  Miuing  and  Smelting  Company  is  very 
fortunate  in  haviiig  on  its  property,  besides  a  number  of  valuable  silver 
lodes,  a  deposit  of  limonite-iron  oi-e,  which  may  serve  as  a  flax  in  the 
smelting  process.  To  judge  from  the  mode  of  deposition  observable  in 
tbe  ore-biiuk,  tho  limonite  is  the  resnlt  of  precipitation  from  waters  sat 
uraled  with  sulphate  of  iron,  wbicb,  no  doubt,  comes  from  some  large 
vein  crossing  tbe  mountain-spur  between  tbe  main  valley  and  Ilaudcart 
Gulch.  That  such  a  vein  exists  is  extremely  probable,  from  the  fact 
that  irou'deposits  of  the  same  kind  occur  in  both  gulcbes,  and  nearly 
opposite  each  other  in  localities  where  very  sujall  streams  of  wati-r  issua 
from  the  mountain  side,  and  cause  in  the  valleys  swampy  places.  An 
analysis  of  this  iron  ore  by  Mr.  H.  Stoeltiog,  territorial  assayer  at 
Georgetown,  gives  oxide  of  iron, 75  per  cent.;  quartz,  0  per  cent.;  water, 
13  per  cent. ;  and  a  trace  of  sulphur. 

Charcoal  is  contracted  for  in  this  camp  at  13  to  15  cents  per  bushel, 
delivered  at  the  smelting- works.    Miners  receive  84  per  day. 

The  work  done  in  Hall's  Gulch  by  the  English  company,  especially 
the  extensive  erection  of  buildings  and  the  construction  of  the  tram- 
way, has  been  done  at  comparatively  little  expense.  This  is  the  case 
because  wood  is  very  abundant,  and  the  immediate  commencement  of 
the  tramway  referred  to  has  rendered  transportation  of  lumber,  ore, 
&c.,  very  cheap.  The  company  intends  to  be  ready  for  smelting  in  tbe 
saramer  of  1874. 

The  total  pi'odaetion  of  Park  County  during  1873  is  given  by  the 
Mining  Beview,  of  Georgetown,  as  9469,000. 

LAKE  COUNTY. 

Altbongb  but  few  placer  mines  have  been  steadily  worked  in  this 
county  during  the  year,  the  yield  is  somewhat  larger  than  in  the  pre- 
vious year. 

In  tbe  Printer-Boy  vein,  in  California  Gnlcb,  several  very  rich  strikes 
have  been  made  during  tbe  year,  one  of  which,  in  August  last,  fai- 
niahed  $3,0U0  of  leaf-gold  in  a  small  pocket.  The  mine  is  opened  to  a 
dept^  of  over  300  feet|  and  even  at  this  depth  the  ore  is  still  decom- 
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posed  brown  qnartz.  Horizontally  the  mine  is  explored  for  abont  500 
feet  At  the  territorial  fair  at  Denver  in  the  fall  of  1873,  there  was  on 
exhibition  from  this  mine  a  collection  of  ore  carrying  leaf-gold,  which, 
to  my  knowledge,  has  never  been  surpassed  in  this  country,  except  by 
the  Cederberg  mine,  in  California.  The  great  mass  of  the  ore  from  this 
Teic,  which  is  about  6  feet  wide,  carries  about  $30  in  gold  per  ton,  which 
is  easily  extracted  in  the  stamp-mill.  The  mine  has  produced  very  reg- 
ularly abont  $9,000  per  month  throughout  the  year. 

The  Gray  Eagle  lode,  in  the  same  gulch,  is  also  reported  to  have  been 
doing  welL 

The  Home  Stake,  in  Tennessee  Gulch,  is  a  vein  containing  ores  car- 
rying from  30  to  60  per  cent,  of  lead,  and  from  200  to  250  ounces  of 
silver.  Such  ore  has  been  shipped  in  fair  quantity,  (considering  that 
the  vein  is  yet  in  the  course  of  development,)  to  the  smelting- works  at 
Golden. 

The  mine  is  opened  by  a  cross-tunnel,  75  feet  in  length,  from  which 
levels  have  been  run  along  the  vein  both  ways,  respectively  200  and 
275  feet  long.  A  second  cross-tunnel  is  in  the  course  of  construction, 
75  feet  below  the  first.  This  vein  is  remarkable,  because  it  contains  in 
its  ore  an  arsenical  nickel-mineral,  which,  from  the  small  specimens 
shown  me,  I  presume  to  be  Gersdorffite  ^Ni  S2  +  Ni  A^,)  This  mineral 
has  caused  the  formation  of  considerable  nickel- sx>eiss  at  the  Golden 
smelting- works. 

In  the  western  portion  of  Lake  County,  the  country  has  been  much 
orerrun  by  prospectors  during  the  summer  and  fall,  and  at  the  head- 
waters of  the  Arkansas  a  very  large  number  of  lead-veins  have  been 
foand  and  located. 

According  to  the  Georgetown  Mining  Eeview,  the  total  product  of 
Lake  County  in  1873,  in  gold  and  value  of  ores  shipped,  was  $225,000. 
To  this  I  add  $5,000,  the  product  of  some  small  diggings  on  Gunnison 
River,  in  the  northwest  part  of  the  county.  The  same  item  is  to  be  de- 
daeted  from  the  product  of  Summit  County,  in  which  it  was  included 
by  the  Eeview.  Mr.  Van  Wagenen,  the  editor,  concurs  in  this  cor- 
rection. 

FREMONT  COUNTY. 

During  the  past  year  there  has  been  some  excitement  in  Colorado  on 
account  of  favorable  news  received  from  two  districts  which  have  been 
very  little  known  heretofore.  These  are  the  Hardscrabble  district,  in 
Fremont  County,  and  the  so-called  ''  San  Juan  Country,"  a  mining  re- 
gion on  the  Upper  Animas  River,  in  Conejos  County.  The  excitement 
in  regard  to  the  latter  region  bids  fair  to  spread  outside  of  Colorado 
and  the  neighboring  Territories  in  the  spring. 

Hardscrabble  district. — In  regard  to  this  district  I  have  been  favored 
^ith  an  interesting  account  by  Mr.  R.  Neilson  Clark,  mining  engineer, 
the  superintendent  of  the  Canon  City  Coal  Mines,  which  is  substantially 
copied  here. 

The  town  of  Labran  is  the  shipping-point  of  the  Canon  City  coal,  and 
the  terminal  station  of  the  Arkansas  Valley  branch  of  the  Denver  and 
fiio  Grande  Railway. 

Eight  miles  to  the  southwest  lies  the  Sierra  Majado  or  Wet  Moun- 
tain. Over  the  range  lies  Wet  Mountain  Valley,  one  of  the  garden- 
^ts  of  Colorado.  Beyond  it  is  the  Sangre  de  Christo  range,  and  still 
farther  to  the  southwest  lies  San  Luis  Park,  in  which  are  the  towns  of  Del 
^orte  and  La  Loma,  the  nearest  town  to  the  San  Juan  mining  country. 

On  the  eastern  boundary  of  Wet  Mountain  Valley,  that  is,  on  both 
%Iope8  of  the  Sierra  Majado,  lies  the  new  mining  district,  the  Hard- 
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serable  resion.    It  is  situated  on  the  waters  of  Hardscrabblp,  Oak,  u 
Anteloiie  Civcks,  all  of  wMcli  are  tributary  to  tiie  Arkaosaa  River. 

Througli  tliis  regioa  rans  a  wide  belt  of  triichyle,  aad  in  it,  raniiii 
ill  a  northwest  and  southeaBt  direction,  are  the  mineral  lodes. 

It  has  been  known  for  several  years  tliat  ore  esi8t«d  in  this  rcgiO 
but  the  drift  is  deep,  aud  the  surface-qnartz  but  low  in  assay,  and 
was  overlooked  until  some  prospectors,  killing  time  uotil  the  eprio, 
made  up  their  minds  to  spend  the  winter  of  1872-73  in  prospecting  tj 
heads  of  the  diflerent  creeks. 

The  Senator  lode  was  discovered  and  opened  by  them.     It«  fame  an 
situation  (for  no  mine  in  Colorado  is  better  situated  for  ease  of  accea 
open  winter,  pure  water,  small  coat  of  getting  and  carrying  ores,  an 
proximity  of  fuel)  soon  drew  around  it  a  large  number  of  prospectOF 

Several  lodes  had  beeu  discovered,  when  iu  May,  1873,  at  a  iuin« 
meeting  called  at  Brown's  Spring  (the  present  site  of  the  town  of  Rosita 
the  Ilardscrabble  miuiug  district  was  established  aud  organized.    II 
boundaries  are  "all  that  pact  of  the  Wet  Monntaius  incladed  withi 
the  boundaries  of  Fremont  Coaoty,  Colorado,  situated  between  the  A 
kansaa  Eiver  on  the  north,  the  plains  on  the  east,  the  south  line  of  I-^i 
mont  County  on  the  south,  and  Grape  Creek  on  the  west."    The  la* 
for  the  government  of  the  district  are  substantially  those  of  the  Ouito 
States  and  of  Colorado. 

Since  that  date  the  number  of  prospectors  has  increased,  and  the  ea 
eifd  result  of  their  eUbrts  is  ahowu  by  the  following  list  of  the  mine 
already  located : 
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The  ores  are  galena,  brittle  silver,  native  silver,  black  sulphuret  of 
silver,  chloride  of  silver,  iron  and  copper  pyrites,  blue  and  green  carbon- 
ates of  copper,  and  gray  copper. 

The  center  of  this  region  is  the  town  of  Eosita,  sitnated  in  the  midst 
of  the  mines  on  Hardscrabble  Creek,  in  section  34,  township  22,  range 
71  west. 

Its  altitnde  is  about  9,000  feet.  It  is  only  twenty-eight  miles  from 
Labran  station,  or  fifty-eight  miles  from  the  town  of  Pueblo.  Tiie  ther- 
mometer has  only  been  down  to  zero  three  times  this  winter.  By  the 
mining-laws  of  the  district  any  one  can  secure  title  to  a  lot  in  the  town 
by  complying  with  the  following  conditions :  Thirty  days  after  location 
$20  must  be  spent  on  the  lot,  and  it  must  be  recorded  in  the  clerk's 
office  of  Fremont  County.  In  ninety  days  $50  must  be  expended  in  im- 
proving it^ 

It  has  now  a  population  of  two  hundred  people.  Seventy  houses 
kave  been  already  erected,  including  a  neat  market,  two  stores,  two 
hotels,  one  saloon,  one  livery  stable,  one  blacksmith-shop,  one  snielting- 
vorks,  and  one  public  hall,  in  which  a  school  has  been  kept,  attended 
1^  forty  scholars.  A  new  saw-mill  is  running  but  one  and  a  half  miles 
from  town. 

The  hills  and  mountains  in  the  neighborhood  are  covered  with  a  good 
growth  of  pine,  sufficientfor  mine  and  lumber  purposes  for  many  years, 
tf  demand  is  not  made  upon  them  for  smelting- works. 

Mr.  Alexander  Thornton,  a  prospector  and  miner  of  many  years'  ex- 
perience, says  in  a  letter  to  Mr.  Clark,  in  regard  to  Hardscrabble  dis- 
trict: 

The  mines  were  first  discovered  in  the  summer  of  1870  by  some  of  the  early  settlers 
of  Wet  MonntaLn  VaUey,  but  tbey  were  either  ignorant  of  their  true  value,  or  bad  no 
tiiDe  to  devote  to  their  development,  as  little  if  any  work  was  done  at  that  time  to 
bring  the  mines  into  notice.  About  the  middle  of  November,  1872,  a  party  of  miners, 
ntaming  from  a  prospecting  trip  in  Western  Colorado,  happened  to  pass  through  the 
ntgion,  and  being  favorably  impressed  with  the  appcarnnco  of  the  rock  cropping  out 
irom  some  of  the  ledges  which  they  examined,  sent  Hi)ecimens  to  the  branch  mint  at 
Denver  for  assay,  which  went  near  $40  per  ton  in  silver.  Satistied  with  tlio  result, 
they  at  once  prepared  for  working.  A  cabin  was  erected,  provisions  and  mining-tools 
were  bought,  and  shafts  wero  started  and  prosecuted  witli  vigor  on  the  Senator  and  Sil- 
ver Clond,  both  of  which  are  large  and  well-deliued  veins  of  4  and  8  feet  in  width. 

The  great  want  of  this  mining-district  is  some  method  of  working  the  ores  that  are 
accumulating  about  the  diirerent  mines.  A  smelting-works  was  erected  last  fall, 
which  was  a  failure.  A  small  reverberatory  furnace  was  then  erected  by  other  parties. 
This  proved  a  x)artial  success,  but,  being  constructed  of  almost  worthless  material,  it 
was  use<l  up  in  a  week.  Since  then  ore  has  been  shipped  by  the  car-load  from  Labran 
to  Denver,  but  the  great  expense  of  transportation  proves  that  only  the  rich  and  care- 
fiilly-selected  ores  could  be  thus  exporte<l,  and  leaving,  too,  a  great  portion  of  ore 
mined  as  almost  waste  material.  These  poorer  ores  are,  of  course,  much  more  plenti- 
fo\  than  the  rich  ones,  and  ought  to  be  made  to  yield  a  handsoiuo  protit  to  the  miner 
Were  suitiible  works  erected  in  this  neighborhood. 

There  is  no  section  of  Colorado  which  can  boast  of  better  natural  advantages  for 
working  mines  or  reducing  ores  than  this  same  region  in  its  close  connection  to  a  good 
coal-tield. 

It  lias  a  climato  which  is  unri\'<aled  in  my  experience;  the  winters  are  mild,  with 
Terj'  little  snow,  so  that  men  can  work  out  of  doors  and  teams  haul  almost  every 
day  during  the  entire  year.  There  is  abundance  of  timber  in  the  vicinity  of  the  mines. 
Supplies  of  all  kinds  are  cheap  and  abundant.  Wet  Mountain  Valley  on  one  side  and 
the  valley  of  the  Arkansas  on  the  other  are  both  great  meat,  grain,  and  vt'getablo  pro- 
dacing  regions.  Rosita  is  only  six  miles  from  the  former  and  thirty  miles  from  tfie  lat- 
ter, and  is  acces.sible  any  and  every  day  of  the  year,  so  that  famine  and  famine  x>rit'es 
are  something  tbat  will  never  be  known  in  the  Hardscrabble  district. 

Mr.  Clark  went  to  the  trouble  of  obtaiuing  nieasurcinents  of  the  fur- 
nace refeixed  to  in  the  above.    It  was  erected  by  a  Mr.  James ;  Lis  at- 
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tempt  proved  futile— perhaps  with  reason.  It  w«8  diamantJe*!  wlion 
Mr.  Clark  saw  it,  aud,  tberetbre,  Botne  of  tbe  followiug  figures  are  onl^ 
approximate 

The  stack  was  made  of  strouf;  boiler  plate,  being  18  fe«t  high,  5  feet 
outside  diameter,  3  feet  inside,  lined  nith  fire-brick ;  it  had  no  bosli. 

Air  was  forced  tbroagb  three  circles  of  tuyeres,  seventeen  in  eacli  oi^  I 
ole,  (riving  fifty-one  toyeres  in  all.  The  lowest  circle  was  but  a  little 
above  einder  tap.  All  the  tuyeres  played  to  the  center  of  the  furnace, 
being  incline<l  downward  in  a  common  angle.  Tho  cinder-tap  was  about 
8  inches  higher  than  the  metal-tap.  The  famace  had  falling  botton, 
like  a  cupola. 

When,  then,  after  kindling  a  fire  and  charging  with  charcoal  aai 
Bomf  little  harden,  air  was  forced  throogh  these  fifty -one  orifices,  hnving 
t/^gether  an  area  of  104  stiuare  inches,  by  means  of  a  l^rge  Root's  hlower 
worked  by  a  steam-engine,  upon  charcoal  weighing  but  lii  or  la  jHiumii 
to  the  buahel,  it  is  hardlyitccessary  to  state  that,  except  as  a  pyrorecbni' 
cal  ovation  to  the  go<ide*«s  of  mines  aud  mannfactnres,  but  little  was  ac- 
complished. One  thing  is  certain,  if  tbe  ore  was  melted  near  the  moiilh, 
it  fell  upon  this  cold  draft-air,  and  soon  chilled  into  a  mass  as  bad  for 
njctallurgical  purposes  as  the  original  ore. 

After  Mr.  James  left,  a  few  men  collected  some  scattering  firebrick 
and  built  a  reverbcratory  furnace,  using  the  old  fnrnae«  as  a  Htucb. 
They  melted  the  ore  and  obtained  a  matte,  which  has  since  been  sbipiHsl- 

Fmni  the  above  it  is  clear  that  the  location  of  this  district  is  very  ad- 
Tantag^eons  in  every  respect  and  especially  in  regard  to  coal,  that  of 
Canon  Oity  on  the  one  hand  and  the  coking  coal  of  Trinidad  on  tbt 
other.  It  is  tbe  nearest  mining-district  to  the  latter  now  kuowu  in  llolo- 
ratio,  and  will  be  within  eight  miles  of  railroad  commnnication  with 
Trinidad. 

Tbe  operations  of  the  coal-mines  near  Caflon  City  have  been  nparly 
trebled  in  productiveness,  as  will  appear  from  tbe  following  comparn- 
tive  statement.  The  coal-beds  have  been  described  in  the  ivporl  fnf 
last  year. 


Amount  of  coal  mined  and  shipp&i  hy  the  Coal  Creek  CnlUcrt;,  Frcinoit 
County,  Cotorailo,  in  tons  of  2,000  poumln.' 


July  ['. 
Augaiii .. 


October  .. 
Noveiuber  .. 
December  .. 


Distribution  in  IS72. 

Doiiver  aud  Rio  Grondu  BaiIw: 

KaiJiia«  Pucilic  Rnitn'ity ,. 

Colorado  Central  Railroad 

Denver  Oaa  Company 

Denver  market 

PueUio  uiurket- 

Colorado  Springs  aiaiket 

OlhcT  parties 


le  atiktistiea  I  am  indebted  to  R.  NeiUon  Clark,  miuiog  uogiueer,  tho  Mpu* 
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1873. 


JaniuTy.. 

Febroary 

Htrch.... 


r 


Tons. 

1,260 
743 
1,488 
l,3fi2 
634 
407 
737 
761 


Jooe.. 

ialy  .- 

Augoat 

September 1,0-21 

October 1,468 

NoTember ^  1, 169 

December "1,658 


12,908 


Distribntion  in  1873: 

Denver  and  Rio  Grande  Railway. 

Kansas  Pacific  Railway 

Colorado  Central  Railroad 

Denver  Gas  Company 

Denver  market    

Paeblo  market 

Colorado  Springs  market 

Other  parties 


TOUA. 

4,016 

1,  TkkV 
185 
3,7o9 
1,228 
1,575 
328 


12,908 


Od  the  Denver  and  Bio  Grande  Railway,  the  engine  work  was  (iu 
Jannarj,  1874)  82.59  miles  ran  to  every  ton  of  coal  used. 

The  Kansas  Pacific  Railway,  nsiug  Fort  Scott  coal  on  the  eastern 
ibnd  Boalder  Valley  coal  on  the  western  division,  ran  only  39.87  miles 
per  ton  of  coal  ased. 

The  comparative  merits  of  Canon  City  coal  and  the  coal  from  the 
localities  named,  for  railroad  work,  are  therefore  as  100 :  48. 

CONEJOS  COUNTY. 

The  San  Juan  country. — Concerning  this  region  a  great  deal  has  been 
Qaid  and  written  in  the  newspapers  of  the  Territory  daring  1873. 

The  mines  are  located  in  Baker's  Park,  on  the  headwaters  of  the  La^ 
JLnimas,  a  tributary  of  the  San  Juan  River.  The  country  is  accessible 
^ith  some  diflBculty  by  way  of  Pueblo  Del  Norte  and  from  there  up  the 
Rio  Grande  to  the  divide,  which  has  to  be  crossed  into  Baker's  Park. 
Some  of  the  mines,  such  as  the  Little  Giant,  are  spoken  of  as  rich  gold^ 
Teins,  while  the  great  majority  are  lead-veins,  rich  in  silver.  Consider- 
able quantities  of  the  Little  Giant  ore  have  been  worked  in  a  small  and 
imperiect  5-stamp  mill,  which  is  reported  to  have  given  a  very  satisfac- 
tory yield. 

The  coming  summer  will  probably  witness  great  activity  in  the  San 
Juan  country.  I  have  no  doubt  smelting- works  will  be  erected  there; 
I  have  knowledge  of  several  parties  who  intend  to  put  such  schemes  in 
operation  immediately.  The  product  for  1873  was  about  $15,000,  of 
which  about  $12,000  was  from  the  Little  Giant,  the  only  developed  mine. 
Probably  $2,000  was  brought  away  from  the  district  in  specimens.  The 
Annie,  a  small  mine  in  Suuimit  district,  west  of  Baker's  Park,  has  be- 
come famous  for  rich  specimens.  During  the  summer  there  was  a  report 
of  its  sale  at  a  high  price,  on  the  strength  of  such  indications  of  value. 


CHAPTER    VII. 


HEW   MEXICO. 

The  progress  made  during  the  year  in  the  mining  industries  of  this 
Territory  is  not  so  great  as  was  anticipated.  The  check  given  to  the 
business  of  railway  construction  in  the  United  States  affects  most  un- 
favorably a  region  which  must  look  to  improved  communication  for  the 
redaction  of  freights  and  other  expenses,  and  also  for  a  much  needed  infu- 


p 
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sionof  ADglo-Saxon  enprgy.  The  IniliaDaDd  Mexican  populations  of  Neic 
Mexico,  whiitever  may  be  their  virtnes,  do  itot  aboiiud  iu  enteriJiise  anfl 
public  spirit.  Moreover,  a  large  part  of  the  best  mineral  land  in  tlie 
Territory  is  held  under  old  Spanish  grants,  and  caiiuot  be  so  freely  vx- 
plored  as  it  would  be  if  individual  prospectors  were  here  enciiuracpd, 
as  they  are  elsewhere,  by  the  general  inining  law,  to  discover  aud  de- 
velop new  deposits.  I  estimate  the  total  yield  of  tbeTeri'itory  fbrlS'^ 
iu  gold  and  silver,  at  $uUO,000. 

The  Maxwell  grant,  iu  the  northern  part  of  the  Territory,  is  owned  by 
the  Maxwell  Land  Gvantand  Railway  Oompauy,  an  English  c^orporatioD, 
which  has  for  the  jiresent  snaponded  active  operations.  The  descriji- 
tioiis  given  in  former  reports  of  this  property  and  its  condition  are  still 
applicable.  In  June,  1873, 1  passed  twice  tbrongh  CtmaiToo,  the  plean- 
ant  village  built  by  the  compaoj-.  Kotbing  wax  going  on  there,  anil  it 
was  not  known  by  the  officials  when  active  operations  would  be  resumed. 
There  seemed  to  be  some  expect^itions  that  the  company  would  tiike 
iDeHsat;es  to  utilize  its  railway  fhiucbisc,  before  expending  more  moiiey 
on  its  quarts  or  placer  mines.    A  few  miners  were  washing  gold  on 

Srivate  account  in  the  ravines.  Judging  from  the  notices  published  Ity 
Ir.  Morley,  the  vice-president,  in  New  Mexican  papei-s,  I  infer  that  »oms 
difficulty  is  apprehended  in  the  maintenance  of  the  title  to  a  purl,  iit 
least,  of  the  large  grant  claimed  by  the  company,  on  which  iiumeroiu 
Tancli-men  and  stock-raisers  itre  said  to  bavo  settled. 

THE   ORTIZ  MINE  GBANT. 

By  an  arrangement  with  the  Now  Mexico  Mining  Company,  I  vas 
enabled  to  make  without  expense  to  the  Government  a  careful  exainina- 
tion  of  the  Ortiz  mine  grant,  alluded  to  iu  former  reports,  ^be  uwiien 
of  the  property  received  the  benefit  of  my  field-notes  and  opinions,  and 
consented  that  tbe  material  obtained  should  be  freely  used  in  my  next 
annual  report.  Accordingly,  I  iDcor[x»rate  here  the  essential  portions 
of  the  description  furnished  to  them.  It  was  their  intention  to  sell  tlie 
property  to  a  company  organized  in  London  for  tlie  purpose  of  carrying 
out  tlio  plan  of  hydraulic  working,  mentioned  below.  1  am  uuabluio 
Bay  whether  this  plan  has  Succeeded. 

The  Ortiz  mine  graut,  situated  about  twenty-flve  miles  southwesterly 
from  Santa  P^,  comprises  about  69,000  acres,  or  one  hundred  and  eigbt 
square  miles,  in  the  form  of  a  square,  having  ten  miles  and  a  little  over 
sixteen  chains  on  each  side.  The  central  part  of  this  square  is  occupied, 
to  the  extent  of  about  -25,000  acres,  by  the  old  Placer  or  San  Lazaro 
Mountains,  an  isolated  range,  belonging  to  the  easternmost  of  the 
two  systems  into  which  the  Kooky  Moautains  are  here  divided.  The 
remaining 44,000  acres  are  mainlymesaa,  or  inclined  table-lauds,  sloping 
down  from  the  mountains  on  every  side  toward  the  valleys  of  neighbor- 
ing rivers,  and  composed  of  Sibris  from  the  central  range.  These  mesas 
are  deeply  intersected  by  ravines  or  arroyos,  revealing  in  many  places 
places  the  underlying  rock. 

Aside  from  small  areas  capable  of  cultivation,  and  a  considerable  e^ 
tent  of  surface  suitable  for  grazing,  the  valne  of  this  graut  lies  in  its 
mineral  wealth.    This  is  now  known  to  include — 

1.  Gold,  in  numerous  quartz  veins  in  the  mountains,  and  distribnCed 
in  the  arroyos  and  mesas  ;- 

U,  Coal,  iu  the  sandstones  underlying  the  mesas; 

3.  Iron  ore,  in  veins,  and  widely  scattered  in  bowlders; 
,    4.  X'ire-clay  and  building-stoue. 
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Copper  ore  has  been  foand,  but  not  extensively  exploited,  and  silver- 
>re  occurs  in  specimens  (argentiferous  galena)  which  have  not  been 
traced  to  their  onginal  localities. 

The  great  extent  of  the  tract  to  be  examined  made  it  necessary,  if  the 
examination  was  to  be  at  all  satisfactory,  to  confine  it  to  those  points 
which  were  deemed  most  important  at  the  present  time.  I  accordingly 
gave  my  attention  chiefly  to  the  subjects  of  the  gold  and  the  coal,  mak- 
ing incidental  observations  only  upon  other  matters. 

In  investigating  the  various  gold -deposits,  I  visited  the  principal 
qaartz  mines,  and  examined  their  underground  workings;  but,  having 
soon  arrived  at  the  ronclusion  that  the  placers  constitute  the  most  largely 
and  immediately  remunerative  resources  of  the  property,  I  subjected  these 
to  more  extended  study.  There  being  no  time  for  sinking  new  shafts 
through  the  gravel  of  the  mesas,  for  testing  the  value  of  the  ground,  I 
had  recourse  to  the  natural  exposures  in  the  side  of  the  arroyos,  to  tests 
taken  from  the  surface,  and  to  the  workings  of  the  Mexicans,  who  have 
for  nearly  forty  years,  sometimes  in  large  numbers,  worked  these  placers 
in  a  rude  and  limited  way.  Their  peculiar  method  makes  it  easy  to  de- 
termine the  average  quality  of  the  ground  in  which  they  work.  The 
arroyos  being  dry  during  the  greater  part  of  the  year,  the  miners  are 
accustomed  to  haul  water  to  the  place  of  working  in  casks,  mounted 
on  wheels  and  drawn  by  donkeys,  and  to  pour  it  into  shallow  tanks  dug 
in  the  earth,  called  estancas.  In  these  they  wash  the  gravel  and  earth, 
by  means  of  wooden  bowls  or  baieas,  continuing  the  operation  until  the 
water  is  so  thick  with  mud  as  to  be  no  longer  serviceable.  Working 
very  slowly  and  under  great  disadvantage,  losing  the  fine  gold,  and 
working  by  no  means  all  day  long  or  every  day  in  the  week,  they  natur- 
ally wash  the  richest  material  only,  and  this  they  seek  by  means  ot  rude 
shafts  dug  in  the  gravel,  without  timbering,  from  the  bottoms  of  which 
they  burrow  as  far  as  safety  or  convenience  will  permit,  along  the  richest 
layers.  The  gravel  thus  obtained  is  hoisted  to  the  surface  in  rawhide 
buckets,  by  means  of  windlasses — a  modern  improvement  on  the  earlier 
method  followed  in  these  placers,  when  the  miners  climbed  out  upon 
notched  sticks,  bearing  their  burdens  on  their  backs  or  heads.  The 
layers  of  gravel  passed  through  by  the  shjifts  in  reaching  the  mnnias 
or  rich  streaks  are  cast  aside  as  of  no  value,  and  the  surface  of  a  Mexi- 
can placer  is  covered  with  heaps  of  these  "  strippings,"  lying  by  the 
mouths  of  the  shafts.  By  the  e8tan<:as  are  other  heaps,  consisting  of 
the  tailings  from  the  baieas.  The  richness  of  these  proves  nothing,  of 
course,  except  the  amount  of  gold  lost  by  the  Mexicans  in  their  rapid 
operations  with  muddy  water.  But  the  strippings  are  really  samples  of 
the  ground,  minus  the  richest  layers,  from  the  top  to  the  bottom  of  the 
shafts.  I  have,  therefore,  great  confidence  in  the  estimates  based  upon 
the  tests  of  Mexican  strippings.  Unfortunately  these  miners,  keeping 
as  near  as  possible  to  the  springs  whence  they  obtain  their  water,  have 
worked  but  a  limited  area  in  comparison  with  the  vast  extent  of  the  aurif- 
erous gravel  on  the  grant,  and  this  will  explain  why  my  own  estimates, 
for  the  yield  of  actual  operations  on  a  large  scale,  with  the  aid  of  water, 
are  confined  to  a  tract  which,  although  it  will  sustain  such  operations 
for  many  years,  is  yet  insignificant  in  comparison  with  the  whole. 

The  nature  of  the  examination  made  with  regard  to  coal  and  iron  will 
sufticiently  appear  in  the  sequel.  The  other  point  of  importance  was 
the  question  of  water  supply,  without  which  it  will  be  impossible  to  de- 
velop the  placers.  As  a  preliminary  survey  had  already  been  made  by 
Captain  Davis,  whom  I  regard  as  fully  competent,  from  much  experience 
in  similar  undertakings,  to  determine  such  a  question,  and  as  I  had  no 
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time  to  spare  from  tbe  placers  tliemselves  for  repeating  that  snrvey,  T.j 
matle  merely  a.  wide  recount  iiisauce  of  tbe  geuerul  com-se  proposed,  oof 
ing  whatever  appeared  likely  to  pixive  coKtly  or  troublf  Bome  in  the  worKj 
and  aUo  riding  to  the  point  on  tbts  Peeoa  where  the  water  was  to  be 
taken,  determining  the  approximate  relative  altitudes  b,v  means  of  the 
barometer,  -and  ineasnriug  the  amount  of  water  in  the  stream. 

The  geological  features  of  the  gi'aDt  were  studied  so  far  as  tbey  prom- 
ised to  throw  light  upon  the  various  mineral  deposits.  It  ia  sufUdent 
here  to  say  that  the  monntaios  consist  principally  of  hard,  bluish  syen- 
ite;  that  the  rock  under  the  mesas  ia  principally  sandstone  and  coD> 
glomerate  of  recent  {probably  Crotaceous]  age,  and  that  tbe  whole  graut 
api)ears  to  be  traversed  by  a  couaiderable  number  of  dikes  of  porpliyry. 

GoW  in  quartz. — The  numl>er  and  extent  of  auriferous  quartz  veins  in 
the  mountains  of  this  grant  ia  extraordinary.  Not  only  the  Gnnniag- 
ham,  Ortiz,  Brehm,  Uandelarta,  and  other  mines  which  have  been  long 
known  and  worked,  but  scores  of  jiromiaiug  outcrops  which  still  awtut 
development,  render  this  isolated  ruuge  reDiarkable.  They  are  charac- 
terized, either,  like  the  Cunniugham,  by  enormons  width,  or,  like  tbe 
Ortiz  and  Candelaria,  (which  may  be  distant  parts  of  one  vein,]  by  tht 
occurrence  of  rich  bonanzas  or  "  ("hiinneys"  of  rif:b  ore.  A  large  ebiau) 
ney  haa  been  extracted  from  the  Oaiidelaria  with  great  profit,  and  thrd 
exteitaive  bonanxaa  have  been  exploiteil  in  tbe  Ortiz.  At  the  preselt 
moment,  however,  both  these  mines  appear  to  lack  reserves  of  pay-orftf 
The  Ortiz,  which  I  examined  with  care,  iS  a  very  welt-defined  vein,  tM 
upi>er  parts  of  which  were  tbund  to  contain  usi<lizeil  and  decomposed 
ore.  At  180  feet  from  the  »urf'a«e,  the  deepest  poiotof  the  present  ebafl^ 
maaaive  pyriteores  are  making  their  appearance,  (t  make  my  rematfar 
brief  on  these  quartz  mines,  refening  to  tbe  accounts  of  them  con- 
tnined  in  my  reiKirt  on  mines  and  mining  in  the  States  and  Territories  ' 
west  of  the  Rocky  Mountains,  Jtarcb,  1870,  page  404  and  followiug 
pages,  containing  descriptions  of  them  and  a  profile  of  tbe  Ortiz  in  par 
ticnlar — all  of  which  I  have  now  verifled  by  personal  inspection.) 

The  difflcnity  in  working  the  Onnningham  as  a  qoortz-mioe  arieei 
fh)m  its  great  size,  and  the  manner  in  which  the  rich  rock  ia  scattered 
through  it,  in  bunches  and  seams  which  it  requires  the  eye  of  a  Mexican 
to  detect,  and  which  cannot  be  extracted  on  a  large  scale  by  a  regular 
system.  The  huge,  irregular  excavation  or  quarry,  known  as  the  Con- 
ningham  mine,  baa  resulted  from  tbe  ''coyoting"  of  the  Mexicans  to 
find  and  follow  the  rich  rock.  The  width  of  the  Cunningham  ontcrop 
is  600  feet;  and  its  course  can  be  traced  for  several  miles.  That  it  ia  » 
true  fissure,  one  can  scarcely  doubt  after  examining  tbe  nature  of  tbe 
vein-matter,  which  ia  in  many  places,  at  the  outcrop,  a  breccia  of  frag- 
ments of  the  various  rocks  of  the  ''country,"  inclosed  in  a  matrix  of 
quartz.  But  the  great  dimensions  of  the  fissure  have  prevented  the 
formation,  near  the  surface,  of  a  defined  "  pay-streak  "  of  rich  rock  By 
sinking  along  the  foot-wall  of  tbe  vein  (which  la  a  porphyry  dike,  white 
the  hanging-wall  is  syenite)  n  narrower,  more  concentrated,  and  more 
regular  vein-formation  will  doubtless  be  reached  in  depth.  This  is,  at 
least,  in  accordance  with  experience  acquired  in  aimilar  instances,  in 
West- American  practice. 

The  Brehm,  Berardo,  and  a  number  of  otber  veins  of  quartz  on  the 
property,  promise  to  be  exceedingly  valuable  and  productive,  but  are 
not  now  in  condition  to  furnish  a  trustworthy  basis  for  estimates.  The 
oirctunstanoe  observed  by  me,  that  on  some  parts  of  the  grant  the  Mexi- 
cans are  rnoning  arrastras,  is  indication  that  tbey  are  able  to  obtain 
from  these  •vtkas  rock  yielding  at  least  t30  per  ton.    This  they  doubt* 
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less  select  by  hand — a  system  which  could  probably  be  adopted  in  reg- 
ular working  of  the  mines,  only  it  must  be  borne  in  mind  that  special 
and  local  experience  is  required  to  recognize  the  rich  portions  of  the 
decomi)osed  vein-matter.  To  test  this  point,  I  selected  from  the  three 
leading  mines  specimens  which  I  supposed  to  be  rich,  from  their  general 
appearance,  though  they  did  not  present  visible  free  gold.  In  all  these 
mines,  I  had  already  obtained,  by  the  aid  of  more  experienced  eyes, 
samples  that  carried  a  great  deal  of  gold ;  I  had  also  got  large  returns 
by  crushing  the  quartz  and  washing  it  in  a  pan — taking  my  samples 
firoin  the  refuse  dumps  of  bonanza  workings.  I  was  therefore  surprised 
and  mortified  to  find  that  the  specimens  I  had  selected  proved  upon 
assay  to  be  practically  barren.  The  circumstance  has  no  practical 
beaiing,  except  to  show  the  difficulty  of  sorting  the  rock,  and  inciden- 
tally to  explain  why,  in  spite  of  that  difficulty,  such  a  sorting  is  indis- 
pensable so  long  as  large  and  well-defined  chimneys  are  not  open  for 
exploitation. 

The  company  owns  a  40stamp  mill,  (20  stamps  now  in  running  order, 
with  20  more  available  after  a  fortnight's  fitting  up,)  with  a  fine  CO- 
horse-power  engine  and  boilers,  and  several  arrastras.  There  is  also  a 
railroad  to  the  Ortiz  mine,  one  and  one-third  miles  long,  (somewhat  out 
of  repair,)  which  passes  close  by  the  Cunningham  mine,  lying,  in  fact, 
for  a  considerable  distance,  obliquely  across  the  outcrop  of  the  Cun- 
ningham vein.  The  mill,  offices,  dwellings,  railroad,  pumps,  and  water- 
tanks,  and  other  improvements  necessai'y  for  mining,  are  fairly  worth 
as  they  stand,  about  $I25,000-^that  is,  they  could  not  be  replaced  for 
less  than  that  sum.  In  view  of  this  fact  the  policy  to  be  adopted  with 
Tegard  to  the  quartz-mines  of  the  property  appears  to  me  very  simx)le. 
It  is,  to  continue  operations  in  depth  upon  the  Ortiz  mine,  nnderrun- 
Bing  the  old  chimneys  and  penetrating  the  zone  of  sulphurets ;  to  follow 
a  system  of  leisurely  prospecting  upon  the  innumerable  promising  out- 
crops of  the  quartz- veins  on  the  grant,  including  a  continuance  of  oper- 
ations on  the  Brehm,  Cunningham,  and  Candelaria ;  and  to  use  the  mill 
in  testing  the  ores  from  these  mines.  The  discovery  of  a  single  bonanza 
like  the  five  or  six  already  exploited  would  very  handsomely  reward 
these  explorations,  which,  with  the  facilities  at  hand,  need  not  be  ex- 
pensive. I  must  add  that,  in  my  opinion,  the  Ortiz  mine,  which  is  far 
more  extensively  developed  than  the  others,  will  be  again  productive 
of  rich  rock  in  depth;  and  the  barren,  or  "cap  rock,"  now  met  with  at 
the  water-line  in  that  mine,  is  no  argument  against  this  opinion,  when 
the  well-defined  nature  ol'  the  lode,  and  the  distribution  of  bonanzas  in 
its  upi)er  iwrtions  are  fairly  considered. 

Gold  in  placers, — The  operations  in  quartz-mining  should  be,  however, 
for  some  years  at  least,  subordinate  to  the  active  development  of  the 
gravel-placers,  which  promise  at  present  an  immediate,  large,  and  cer- 
tain profit.  It  is,  indeed,  chiefly  in  their  bearing  upon  the  value  of  the 
placers  that  I  call  attention  to  the  extraordinary  number  and  size  of 
the  gold-bearing  qnartz- veins,  of  which  I  shall  speak  again. 

The  gravel  covering  the  mesas  is  chiefly  syenite,  porphyry,  and 
qnartzite,  showing  by  its  lithological  character,  as  well  as  by  the  sharply- 
angular  character  of  its  fragments,  that  it  is  derived  from  the  mount- 
ains which  it  surrounds,  and  has  not  been  washed  thither  from  a 
distance.  The  character  of  the  gold  found  in  it  is  another  proof  of  this 
i  fiict  It  is  largely  ''  quartz  gold,"  that  is,  not  rounded  and  water- worn, 
i  bat  irregular  and  frequently  twisted  in  form,  usually  very  bright,  and 
always  of  fine  quality,  as  is  the  gold  of  the  quartz-veins  (over  eight 
.IniDdred  thousandths,  and  often  over  nine  hundred  thousandths  fine.) 
[XdiQover,  aa  examination  of  the  different  mesas  shows  that  those  area^ 
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wbieli  have  received  the  surface  debris  from  the  most  numerous  aod 
the  largest  quartz-veins  are  pi^ecisely  those  which  are  found  most 
richly  iinpreg:uated  with  goUL  There  can  be,  therefore,  no  doubt  that 
the  JSan  Lazaro  Mountains,  in  the  center  of  the  grant,  are  the  soun^e  of 
the  gohl  in  the  placers.  Finally,  the  vast  area  of  these  gravel  mesas 
indicates  an  enormous  denudation,  amounting  to  many  hundreds  of 
feet  of  vertical  height,  of  the  mountains  themselves,  thus  giving  ample 
cause  fur  the  aceumuhition  of  great  quantities  of  gold  in  the  flcbris. 

The  main  ridge  or  backbone  of  the  mountains  occupies  roughly  a 
liue  like  the  curve  of  a  horseshoe,  open  toward  the  northeast.  The 
Cunningham  arroyo  rises  in  the  very  heart  of  the  range,  and  receives 
nearly  all  the  interior  wash,  inchuliug  that  of  the  largest  quartz-veins. 
The  lemainder  of  this  wash  passes  out  through  the  Las  Xorias  Arroyo. 
The  Arroyo  Viejo,  separated  j'rom  the  Las  Norias  by  a  line  of  low  hills, 
is  nunvly  a  guich  in  the  mesa,  and  has  never  been  a  channel  for  the 
debris  of  denudation.  The  mesa  from  the  Cunningham  Arroyo  to  the 
Arroyo  Viejo  is  the  product  of  the  wash  through  the  upper  ravine  of 
the  lormer,  spreading  out  fan-like  as  it  approaches  the  valley. 

On  the  vresteru  side  of  the  grant,  the  large  canon  and  mesa  of  the 
Una  <le  Gato  (or  Cal-s-paw,  named  from  a  species  of  flowering  Lxinst- 
tree)  constitutes  another  important  line  of  drainage  from  the  mountains, 
intersect iug  numerous  quartz- veins.  There  is  also  a  large  canon  on  the 
north,  just  east  of  the  new  coal-mine,  which  carries  a  good  deiil  of  qufirtz 
jU'avel,  and  tinally,  the  wide  Hiesaon  the  southwest,  between  the  meant- 
ains  aiul  the  village  Keal  de  San  Francisco,  i*eceives  the  wash  of  a  ecu- 
siderable  number  of  gold  bearing  veins,  including  the  Candelaria. 

On  the  other  hand,  a  study  of  the  watercourses  shows  that  the  divide 
between  the  Galisteo  and  the  Tuerto  runs  obliquely  through  the  prop- 
erty, from  northwest  to  southeast.  Ahuigthis  line  there  is  naturally  no 
deptli  of  gravel  and  uo  i)lacer-ground  of  importance.  The  southern  jmrt 
VI  this  divido  is,  however,  more  Nahiable  to  the  grant  than  if  it  weiv 
gnivil  liiosa  as  rirli  as  the  Cunningham,  since  it  is  along  this  rid^ro  rliai 
tin*  only  jJiai'titMble  line  of  water-channel  miust  pass,  to  reach  and  coid- 
mand  the  heads  of  the  mesas. 

I  divide  ilir  mesas  of  this  grant,  acctmlin.u:  to  their  apparent  relative 
valiu'  iW'.l  tin'  de*;n  e  of  eert;iinty  with  wbiidi  1  am  able  to  pronoimce 
upon  rlu'iii  ii'oin  luy  examination,  ii^to  twelve  sections,  as  follows: 

1.  i'lie  Cnnnintiham  Armvo  and  the  Arrovo  Viejo,  with  the  mesa  l)e- 
tv.een.  rn)Mi  the  head  near  the  Keal  de  Dolores  for  tibout  a  mile  \vm\  ^ 
h;dl,  iij,'  :snred  down  the  (lalisteo  road  :  area,  alxnil  (>()()  acres.  This  i> 
the  ;;ioiind  most  l]iorou;rlilv  I'xplored  bv  me,  and  now  worked  hv  the 
MexiiMiisof  thenri|^hbv)nng  viiL.ge.  Ihedeepest  shafts  in  the  gravel  oi 
whieli  I  have  positive  knowlediie  are  i'^O  feet  tleep.  They  are  in  tbe 
ground  towards  the  Arroyo  Vi(»Jt>,  near  the  Cunningham  Arroyo.  The 
sliaits  ;iie  sunk  to  .J')  teei,  but  do  not  reach  the  real  bed-rock.  They 
pass  !l:ion;:h  three  rieii  streaks  or //.'ff.'i^T.N,  the  aggregate  thickness ol 
v»liieli  is  more  than  one-eightii  t>f  the  dei>lh  of  the  shafts.  Toward  the 
-Vrroyo  \iejo  these  streaks  lie  dei>eer,  and  have  eonsequently  been  less 
v.i>iked.  Possihly  on  that  siile  they  are  not  so  well  defined,  but  the 
::\^nrr;il  average  of  the  gravel  is  tally  as  high.  The  Arroyo  Viejo  itself. 
V.  l.irii  is  merely  a  guleh  in  the  gravel,  is  notorious  for  its  richness,  and 
is  wov\rd  over  [\\u\  over  bv  the  Mexieans  alter  everv  rainv  season. 

It  IS  N.iie  to  rsiimate  the  aveiage  de]nli  of  gr.nvl  in  the  OUO  arros 
lefeu'i'd  to  at  i:»  >ards,  atier  dedueting  ail  the  spaces  excavatetl  by 
tiie  a:-.\'\o;  or  Vii'Xiean  shaits  ami  thM'ts.  The  average  quality  of 
jU'ound  was  determjneil  as  lollows:  thirty-four  tests  of  the  stripj^iajT* 
rejected   by   the   Mexicans    troai  diilerent   shafts   g;;ve  an  average  ot 
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48.4  cents  per  cubic  yanl.    A  larf^  immber  of  Mexican  washinp$  ob- 
lerved  and  recorded  on  the  8i>ot  showed  *that  the  manias  .yield  Iruui  10 
eeots  to  50  cents  the  batea^  or  $9  to  $45  the  cubic  yard ;  but  the$e  fij?- 
Qies  being  too  high  for  average  estimates,  (siuce  the  Mexicans  selei't  the 
nehest  spots,)  I  preferred  to  calculate  upou  the  result  ot*  40  panfuls 
worked  by  rocker,  and  consisting  of  selected  strippings,  that  is  to  say, 
of  material  rejected  by  the  Mexicans,  but  better  than  the  average  of 
tbeir  rejected  material,  and  worked  by  some  American  adventurers,  who 
obtained  it  for  the  labor  of  hoisting  it  out  of  the  shafts  and  saving  the 
Mexican  miners  a  certain  amount  of  trouble.    These  strippings  yielded 
over  $3  in  all,  or  at  the  rate  of  S  cents  to  the  pan,  or  more  than  $8  per 
cabic  yard.   By  accurate  measurement,  135  pans  like  the  one  I  employed 
are  contained  in  a  cubic  yard,  but  in  this  instance  the  gravel  was  not 
accurately  measured,  being  only  counted  by  the  bucketful.   Hence  I  as- 
sume for  safety  the  lowest  reasonable  figures.    The  average  of  the  ma;i- 
tag  is  certainly  much  higher  than  this. 

It  remains  to  decide  how  much  of  the  richer  material  remains  in  the 
ground.  Assuming  that  the  fitanfo^  occur  on  the  half  of  the  area  under 
consideration  toward  the  Cunningham  Arroyo,  and  that  they  are  not  so 
distinctly  defined  toward  the  Arroyo  Viejo,  (an  asumption  which  is  made 
only  because  I  could  not  so  thoroughly  explore  the  ground  in  depth  on 
that  side :)  assuming,  moreover,  that  the  Mexicans  have  extracted  all 
that  can  be  taken  out  without  danger  by  their  rude  method  of  drifting, 
(which  is  certainly  far  from  being  the  case,  siuce  they  are  still  actively 
working,  with  abundance  of  new  ground  before  them,  and  habitually 
leaving  at  Idst  half  the  manias  standing  as  snfety-pillars;)  assumiug 
finally,  that  the  value  of  the  manias  is  $8  per  cubic  yard,  though  this  is 
really  the  value  of  a  class  of  gravel  not  regarded  as  rich  by  the  Mexi- 
cans— we  have,  as  the  quantity  of  rich  ground  in  this  area,  one-half  the 
area  covered  by  one-eighth  the  average  depth  of  gravel,  less  two-thirds 
of  this  quantity,  assumed  to  have  been  extracted,  or  one  forty-eighth  of 
the  whole  amount  of  gravel,  worth  $8  per  cubic  yard,  while  the  roroain- 
der  is  worth  48.4  cents  per  cubic  yard.  Hence  the  average  value  is  64 
cents.  Making  a  further  deduction  of  22  per  cent,  for  bowlders,  we  have 
60  cents  per  cubic  yard  as  a  safe  estimate  for  the  whole  of  the  gravel  on 
this  area.  No  account  is  here  taken  of  the  gold  on  the  deep  bed-rock, 
which  is  undoubtedly  a  richer  zone  than  any  above.  It  may  be  meu- 
tioued  that  a  series  of  180  tests  made  by  Captain  Davis  on  this  mesa 
from  strippings  alone  gave  01 J  cents  per  cubic  yard  as  the  average  value, 
and  it  is  my  judgment  that  those  results,  obtained  by  an  examination 
more  prolonged  on  this  one  spot  than  my  own,  are  worthy  of  confidence. 
In  the  following  estimates  I  adhere  to  the  basis  furnished  by  my  own 
tests,  thus  giving  an  increased  margin  of  safety. 

On  the  supposition  that  a  continuous  stream  of  1,000  miners'  inches 
(2,333  cubic  feet  per  minute)  of  water  were  delivered  at  the  head  of  this 
mesa,  and  that  the  night- water  was  saved,  so  that  for  ten  hours  daily 
(allowance  of  400  inches  waste  being  made)  2,000  inches  could  be  made 
effective,  I  estimate  that  the  area  of  000  acres  here  referred  to  would 
give  full  employment  for  this  water  by  the  hydraulic  method  for  twenty- 
three  years,  as  follows:  Average  amount  of  gravel  per  acre,  02,000 
cubic  yards;  amount  moved  daily  by  2,000  inches  water,  0,000  cubic 
yards;  one  acre  is  therefore  removed  in  10.44  days.  Six  hundred  acres 
would  last  0,206  days,  or  23.2  years,  at  270  working-days  in  each  year. 
The  amount  of  gravel  here  estimated  as  moved  daily  by  2,000  inches 
of  water  is  about  one-tenth  the  weight  of  the  water.  At  Dutch  Flat 
and  Gold  Run,  in  California,  one-fifth  is  the  proportion ;  but  the  gravel 
at  those  points  is  chiefly  earth  and  very  easily  moved.    In  the  Blue 
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gi-avf^l  ctlaitnR,  ou  the  otber  band,  the  qn^ntily  of  water  used  is  enoEr 
tiinus;  but  there  tlie  gravf]  ia  very  beavy,  nad  firmly  cemented  to^utlif 
On  this  griiDt  the  gravel  is  heavy  but  perfetjtly  loose  and  eaMy  to  piL 
down.  II'  a  Inrger  proportion  of  it  tban  one-teuth  the  weight  of  watctf 
used  can  be  moved,  tbea  the  (iOO  acres  here  referred  to  will  not  last  ef* 
lou;;  an  I  have  estimated,  but  the  cost  of  working  wilt  be  less,  and  no 
only  the  daily  profit  bat  tbo  proUt  i>ei'  cnbiu  yard  will  be  greater  tltm 
my  estimates. 

The  luoaa  descends  toward  the  valley  with  a  grade  of  aboat  100  fee 
to  the  mile,  not  counting  the  final  breakdown  of  some  2oO  feet,  six  uiilM' 
fh>m  the  heiid  of  the  mciia,  where  it  terminntes  in  bluffs  of  nplift«d  tuind- 
Btone,  which  bold  it  like  a  rim.  There  is,  therefore,  a  fine  natural  ont- 
let  for  tailings,  white,  by  takingadviintageof  the  slope  of  tbesandstone 
bed-rock  in  Itie  npper  area  nuder  discntisiou,  and  of  the  facilities  of 
access  afforded  by  the  aixoyos,  expensive  dead-work  may  be  avoided.  I 
believe,  therefore,  that  8  cents  per  cubic  yard  of  gravel  (aside  from  thti 
intcreKt  on  the  cost  of  briuglng  water)  would  amply  caver  the  expenses 
of  working,  including  all  administmtion  upon  the  property  and  iuclnd- 
ing,  also,  the  watching  and  repairing  of  ditch,  flumes,  pipe«,  &c.  J 

i;.  The  remniuder  of  the  same  arroyos  and  mesa,  comprising  an  areas 
of  about  4,500  acres,  was  prospected  on  the  surface  iu  the  arroyoa  aoM 
along  the  etiges  of  the  mesa.     Every  test  showed  some  particles  ml 
gold,  and  over  a  large  part  of  the  mesa  the  gravel  appears  to  bo  aSH 
deep  as  on  the  area  fii'st  described.     Far  down  toward  the  Galistea  th*'] 
be<l-rock  comes  nearer  to  the  surface,  giving  au  excellent  opportuni^ 
for  profitable  second  nse  of  the  water  after  it  has  been  employed  above 
in  the  hydraulic  working.    It  is  not  necessary  to  enter  into  detailed 
estimates  of  the  gronnd  nnder  this  bead.    There  is  an  endless  amoanE 
of  it  in  this  and  other  mesas,  where  sluicing  the  bed-rock  would  yield  u 
profit  as  groiit  ill  iiropoitiufi  to  the  (.i&Lx-tive  amount  of  water  as  the 
removal  of  the  deep  gravel  above. 

Indeed,  the  plan  proposed  by  Oaptain  Davis,  seven  years  ago,  fot 
bringing  water  to  this  grant  was  based  (in  the  absence  of  the  necessaiy 
capital  lor  a  large  ditch  to  the  upper  grounds)  upon  the  idea  of  working 
the  lower  parts  of  the  mesas  only  and  with  a  smaller  amount  of  water. 
It  mnst  be  added  that  it  is  not  safe  to  calculate  upon  the  eifective  use 
as  "  secoud  water"  of  more  than  one-half  the  original  delivery  of  "  first 
water." 

It  is  upon  the  upper  and  lower  Cunningham  mesa  tbat  operations 
should  be  commenced,  and  the  reasonable  estimate  of  profit  from  work- 
ing with  a  ditch  delivering  1,000  inches  through  the  twenty-four  bours, 
with  the  use  of  nigbt-water  and  second  water,  as  above  ezplainect, 
would  be  as  follows: 

Daily  yield  from  6,000  cubic  yards  of  gravel  on  area  No.  1,  at 

50  cents $3,000 

One-half  Irom  use  of  second  water  lu  selected  ground I,fi00 


Total  gross  daily  yield 4, 500 

Expense,  except  interest  on  the  cost  of  the  ditch : 

On  6,000  cubic  yards  of  gravel $480 

One-half  for  second  water 240 

Total  daily  expense 720 


Daily  proflt 3,780 
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ODditioDS  of  the  water-supply  and  the  ordinary  necessities  of 
raalic  process  (cleaning  bed-rqck  sluices,  arranging  slopes,  &o.,) 
prudent  to  estimate  for  not  more  tbau  nine  months  of  full  working 
turn.  Companies  having  continuous  water  in  California  usually 
hese  operations  a  couple  of  months  every  year.  At  two  hundred' 
euty  days  per  annum,  the  above  daily  profit  would  amount  to 
»<)0.    These  estimates  arc  in  coin-value. 

s  not  necessary  to  go  farther  than  the  Cunningham  mesa  to  find 
lasis  for  very  large  returns  for  more  than  fifty  years — the  first 
'>ears  being  capable  of  demonstration  upon  thorough  tests;  but 
trves  of  promising  placer-ground  outside  of  this  are  immense.  I 
B  my  description  of  the  different  areas,  forbearing  to  make  esti- 
f  value  or  profit,  partly  for  want  of  thorough  prospecting  of  the 
partly  because  there  is  little  chance  of  developing  it  for  many 
)  come,  unless,  indeed,  the  project  of  a  very  large  ditch  from  the 
mde  should  some  day  be  executed.  This  would  doubtless  be  au 
iisly  expensive  work,  as  the  river  would  have  to  be  tapped  above 
s  Canon,  and  a  line  followed  more  than  one  hundreid  and  fifty 
ng.  Having  made  no  reconnaissance  of  the  ground,  I  am  not 
d  to  sa}'  whether  the  plan  is  feasible,  but  I  incline  to  think  it 
i  question  of  time  and  money.  It  may  be  unhesitatingly  declared 
,000  inches  of  water  could  be  employed  with  great  profit  for 
ears  upon  the  mesas  of  the  Ortiz  Mine  Grant,  as  the  tbllowing 
'X)ntinuation  of  that  already  given,  will  indicate : 
e  Las  Norias  Arroyo,  with  a  small  amount  of  rich  gravel  on  the 
1  a  long  narrow  mesa  ou  the  west,  over  which  passes  the  Santa 
.  The  side  of  this  mesa  toward  the  Las  !Norias  Arroyo  shows 
avel  as  rich  as  that  on  the  Cunningham  mesa.  Beyond  the  road, 
h  belongs  largely  to  another  caiion,  which  carries  less  quartz  and 
y  less  gold.  Estimating  the  rich  ground  to  extend  to  the  line  of 
1  only,  we  have  an  area  of  about  800  acres, 
e  famous  West  Bonanza  in  the  wiile  Ufia  de  Gato  Caiion,  com- 
about  2,G00  acres.  This  I  was  not  able  to  examine  at  all,  and 
oncerniug  it  only  that  it  has  been  extensively  worked  by  the 
IS  of  the  Ileal  do  San  Francisco,  and  is  commonly  reported  to 
:eu  the  most  productive  of  the  old  placers. 

e  workings  ou  the  Tuerto  slope,  below  the  Caudelaria  and  other 
nines.  I  obtained  here  good  prospects  with  the  pan,  and  ob- 
traces  of  Mexican  workings.  But  the  gravel  does  not  appear  to 
,  perhaps  not  more  than  15  feet  on  the  average.  The  are^  i*e- 
0  comprises  about  4,400  acres. 

portion  of  the  northwestern  slope  of  the  Tuerto  Monntains, 
J  within  this  grant  in  sections  05,  96,  97,  98,  and  99,  and  com- 
about  2,000  acres.  This  I  did  not  examine  except  by  riding 
)art  of  it.  It  has  been  famous  for  rich  diggings,  and  is  full  of  old 
Q  shafts. 

fiimo  Valley,  north  of  Caiiimo  Peak,  comprising  about  1,800 
This  area  has  been  worked  some  by  Mexicans,  who  appear  to 
r  it  not  so  good  as  the  Cunningham,  Tuerto,  or  West  Bonanza. 
)t  examine  it  except  at  the  head  of  the  gulch,  where  I  obtained 
spects  by  panning. 

Tgo  mesas  in  the  northwest  corner  of  the  grant,  comprising  about 
jres.  There  are  said  to  be  old  Mexican  workings  here,  but  the 
>its  I  made  to  any  part  of  this  area  were  wholly  occupied  with 
mination  of  the  coal-beds. 

Tge  arroyo  and  mesa  east  of  the  new  coal  mine  in  sections  6,  7, 
!1  M 


822     BONES   AND  MININQ  WEST   OF  THE   ROCKY   MOUNTAINS. 

• 

14, 15,  26,  and  27,  comprising  abont  2,000  acres.  The  character  of  the 
gravel  (abounding  in  quartzite  and  tepustete  or  ironstone  pebbles)  led 
me  to  expect  good  ground  here,  and  some  slight  prospecting  gave  en- 
couraging results;  but  on  subsequently  examining  the  bluff  of  the 
mesa  toward  the  Oalisteo,  I  found  that  the  bulk  of  what  seemeil  a  very 
deep  deposit  was  formed  by  an  enormous  development  of  the  uplifted 
sandstones.  It  is  still  my  impression,  however,  that  profitable  hydrau- 
lic working  could  be  carried  on  for  some  years  on  the  upi)er  part  of  this 
mesa,  the  lower  portion  where  the  gravel  is  thin  being  sluiced  with  the 
waste-water. 

10.  The  mesas  extending  from  this  arroyo  to  the  Santa  F6  road,  com- 
prising about  3,200  acres.  I  here  found  coarse  gold  in  the  arroyos  aod 
scanty  fine  colors  in  every  panful  taken  from  the  surface.  But  the 
gravel  is  irregular  and  mostly  very  thin,  over  bed-rock  of  sandstoiu} 
.and  in  many  places  porphyry  dikes. 

11.  A  portion  of  the  southeast  corner  of  the  grant  in  sections  86  to  95, 
inclusive,  comprising  about  5,700  acres,  of  which  1  know  nothing  ]>08^ 
tively,  but  believe,  from  its  position  with  reference  to  the  mountains 
and  from  the  absence  of  Mexican  workings,  that  it  is  poor  in  gold. 

12.  The  high  ground  of  the  divide  between  the  Tuerto  and  the  Ga- 
listeo,  noilhwest  and  southeast  of  the  mountains,  in  sections  71,  72,  GS, 
20,  21,  and  22,  comprising  about  4,500  acres  with  little  gravel.  Even  if 
this  gronnd  were  rich,  it  is  not  conveniently  lociited  for  working  from 
the  proposed  ditch.  In  addition  to  this  there  n re  about  5,500  acres  of 
fragments  otherwise  unaccounted  for,  making  up  the  aggregate  of 
44,0(K)  acres  of  table-land.  The  remaining  25,000  acres  of  the  grant  be- 
long to  the  mountains  proper. 

CoaL — ^The  sandstones  surrounding  and  abutting  upon  the  syenitic 
range  of  San  Lazaro,  and  containing  the  coal-beds,  are  i>r()bably  of 
Cretaceous*  age,  like  those  of  Trinidad  and  Caiiou  City  in  sontheni  Col- 
orado. Tboy  belong,  tlierefore,  to  the  great  li.i!:iiite  formation  extendinjr 
along  the  eastern  flank  of  the  Koc'ky  Mountains.  lUit  the  coal  found 
uiK)n  this  grant  is,  so  far  as  discoveri<»s  have  hitherto  gone,  nnif|iie. 
The  presence  of  dikes  of  porphyry  intersecting  the  sandstones,  and 
sometimes  overlapi)ed  or  intercalated  in  them,  has  altered  i"he  lignite  to 
a  tru(»  anthracite,  as  is  shown  by  its  appearance  and  behavior,  and  bas 
been  repeatedly  proved  by  chenii(;al  analysis.  It  burns  wiiliout  smoke 
and  leaves  only  2  or  3  per  cent,  of  light  ash.  The  grate-bars  under  the 
boiler  at  the  Ortiz  Mill,  alter  three  montiis'  tiring  with  this  coal,  show 
no  trace  of  injury,  a  clear  proof  of  its  i)urity.  .Many  eminent  gcolo<:ists 
have  visited  the  grant  for  the  purpose  of  examining  this  singular  occur- 
ren(;e,  and  it  has  been  described  by  Cox,  Owen,  Hayden,  and  Lesiiuer- 
eux.  A  good  practical  description  of  the  two  main  openings,  called  tbe 
old  and  new  mines,  will  be  louud  in  my  report  published  iii  1870.  It 
was  prepared  by  my  assistant,  Mr.  Briickner. 

So  far  as  I  know,  the  geologists  who  have  visited  this  locality  have 
not  discovered  or  not  reciognized  more  than  two  different  coalbeils. 
The  sections  exposed  at  the  old  and  new  mines  differ  enough  to  lead  to 
the  belief  that  the  two  beds  are  not  identical,  but  no  published  account 
has  mentioned  an  actual  exposure  ot  several  beds  over  one  another  in 
place.    During  my  visit  Colonel  Anderson  accidentally  discovei'ed  such 

•On  the  authority  of  Hayden  and  Lt'sqnerenx,  I  have  culled  these  rocks  Tertiary  in  j 
my  report  to  the  owners  of  this  property,  and  in  other  writinj;s ;  but  I  now  prefer  to  \ 
foll<»w  Lecoute,  Newberry,  and  otliere,  in  classinjr  the  "  Oalinteo  group  ^"  as  Cretaccons.  j 
Probably  all  the  lii^niteH  of  the  Koeky  Monntaius,  south  of  the  Union  Pacific  Kailroa<l. 
are  Cretaceous.  The  Cauou  City  beds  may  form  an  exception,  but  this  1  doubt.— K.  W.R 
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exposure  in  tbe  side  of  the  cafion  a  few  bandred  feet  only  below  tbe 
1  mine  in  a  sballow  gully,  probably  tbe  result  of  tbe  last  rainy  season, 
le  Bectiou  here  expo^  is  as  follows,  measured  from  tbe  bottom  of  tbe 
off  to  tbe  top  of  the  mesa : 

Feet.  iDchee. 

Deftrw  of  bluff 30 

1. 1.    Excellent  coal 4         6 

Sandstone  and  shale  .* 12 

K  2.    Goal  apparently  good 6 

Sandstone  and  shale 14 

r  Lower  coal,  10  inches  ) 

k3.^Slate,            8inches> 3         8 

(  Upper  coal,  26  inches  ) 

Sandstone  and  shale 4 6 

(  Goal,  14  inches  ^ 

K  4. }  Sandstone  and  slate,  3  feet  >  ; 7         2 

(  Goal,  3  feet  ) 

Slate 1 

Ferruginous  sandstone 1 

Sbale 2 

Sandstone 1 

Sbaly  coal 8 

Shale 3 

Sandstone « 2 

Garbonaceous  shale 3          7 

Goal 5 

Shale  and  sandstone 10 

Gravel  on  mesa 10 

Total  height 118 

Phis  proves  tbe  existence  of  at  least  four  beds  of  coal,  all  of  which 
y  be  worked.  The  locations  where  coal  outcrops  have  been  discov- 
id  on  the  grant,  and  on  tbe  neighboring  mesas  northeast  and  west  of 
)  grant,  together  with  the  general  extension  and  position  of  the 
idstones,  indicate  that  the  latter  underlie  at  least  30,000  acres  of  the 
kDt,  and  that  tbroughout  that  area  tbe  existence  of  one  or  otber  of 
se  workable  coal-beds  may  be  reasonably  inferred ;  while  the  wide 
tribntion  of  jK>rpbyry  indicates  that  a  vast  amount  of  the  coal  may 
expected  to  be  anthracite.  This  fuel  will  command  the  market  for 
road  and  metallurgical  purposes  whenever  such  a  demand  shall 
)e.  It  is  cheaper  than  wood  (though  tbe  resinous  piuon  is  abund- 
)  for  use  on  tbe  grant  itself,  and  in  conjunction  with  the  excellent 
-clay  occurring  near  by  in  large  deposits,  it  might  be  profitably  util- 
1  in  the  manufacture  of  iron. 

ron-are9. — These  occur  abundantly  on  the  grant  in  scattered  bowlders 
I  large  outcrops  of  magnetic  iron,  and  as  siderite  and  limonite  associ- 
1  with  the  ooal-beds.  The  latter  deposits  are,  I  fear,  tbin  and  irreg- 
r,  and  not  likely  to  be  worked  with  profit  except  where  they  can  be 
racted  simultaneously  with  the  coal.  The  outcrops  of  magnetic  iron, 
>be  other  hand,  though  often  large  and  well-defined,  (20  teet  wide  in 
case,)  are  auriferous,  and  moreover  usually  carry  quartz,  \ivith  gold 
me  or  both  sides.  I  hold  them,  therefore,  to  be  outcrops  of  auriler- 
veius;  and,  if  this  opinion  is  correct,  they  will  turn  to  pyrites  in 
th.  Hence  I  do  not  see  a  basis  for  permanent  deep  iron  mines  on  tbe 
it^  though  such  veins  may  occur  in  the  syenite.    But  there  is  cer- 
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tainly  enough  very  pnre  iron-ore  available  at  and  near  the  snrfaee  t< 
maintain  a  profitable  inannfacture  for  a  long  time.  Moreover,  Ne^ 
Mexico  abonnds  in  iron-ore,  and  if  this  property  contains^  as  now  ap 
pears  to  be  the  case,  the  only  suitable  fuel,  there  will  be  no  difficulty  ii 
commanding  the  raw  material  and  in  monopoliziug  the  market.  The 
approach  of  two  railways,  one  or  both  of  which  will  necessarily  follow  the 
Galisteo  as  the  best  pass  in  this  region,  brings  the  day  near  when  this 
coal  must  become  a  source  of  profit. 

The  Ditch. — ^The  immediate  future  of  this  property  depends  chiefly 
upon  the  working  of  its  placers,  and  this  depends  entirely  upon  the  intro- 
duction of  water.  I  have  examined  the  field-notes  of  the  preliminary 
survey  of  Captain  Davis,  made  in  1866  or  1867,  discussed  with  him  at. 
length  the  points  involved,  and  reconnoitered  the  ground  hastily,  be- 
sides riding  to  the  Upper  Pecos  and  measuring  the  amount  of  water  in 
that  stream.  The  river  was  lower  than  it  had  been  at  the  same  season 
in  any  previous  year  for  a  generation,  by  reason  of  the  lack  of  snow  last 
winter  in  the  mountains  and  the  absence  of  rain  for  nine  months— aft 
nnprecedented  drought.  Nevertheless,  I  found  3,600  miner's  inches  ran- 
ning  in  it,  and  from  numerous  inquiries  of  residents  in  the  neighborhood 
I  am  satisfied  that  the  driest  season  (September  and  Octob^)  of  ordi- 
nary years  does  not  reduce  the  volume  of  the  stream  materially  below 
this  amount.  A  small  quantity  is  used  by  the  Mexican  ranches  for  irri- 
gation in  the  season  of  the  year  when  water  is  abundant  in  the  river. 
In  part  of  December,  January  and  February,  the  water  at  the  head  of 
the  ditch  in  this  locality  will  be  liable  to  freeze,  and  interrupt  oiierations. 
This  i)eriod  should,  therefore,  be  taken  for  cleaning  up,  laying  oat 
gronnds,  &c.,  leaving  nine  months  or  more  for  active  operations. 

The  estimates  for  hydraulic  operations  above  given  are  based  on  ado- 
livery  of  one  thousand  inches  coutinuoiisly,  which  will  require  (to  allow 
for  evaporation  and  seepage)  1,400  inches  to  be  taken  from  the  Pecos,  a 
quantity  far  within  the  reasonable  estimate  of  the  capacity  of  tbat 
stream.       * 

The  line  of  the  ditch  after  emerging  from  the  mountains  will  follo\^ 
the  divides  between  the  Pecos,  Cafion  Blanco,  Tejeres,  and  Tuertoou 
one  side,  and  the  Galisteo  on  the  other.  In  other  words,  it  must  go 
around  the  head  of  the  Galisteo  River.  To  brinj^  the  water  to  the  bead 
of  the  Cunninjj:hani  mesa,  however,  it  will  be  necessary  to  cross  with 
pipes  a  "  sag"  in  the  divide  280  feet  deep  and  (according  to  Captain 
11a vis)  eight  miles  wide  from  one  crest  to  the  other.  (1  think  this  dis- 
tance, which  he  gave  me  from  memory,  may  be  overestimated.  This  ; 
part  of  the  line  is  not  included  in  his  tield-notes,  since,  on  arriving  at  , 
this  sag,  he  was  obliged  to  give  up  the  idea  of  crossing  it,  and  to  lay  his 
line  in  such  a  way  as  to  enter  the  i)lacers  far  down  on  the  Cunningham 
mesa,  sacrificing  280  feet  of  "  head.'') 

The  only  other  expensive  part  of  the  ditch  would  be  the  rocky  cniions 
and  divides  between  the  Pecos  and  the  high  mesa.  The  middle  and 
largest  i)ortion  of  the  ditch  can  be  excavated  in  the  adobe  soil  of  the 
mesa  (which  holds  water  admirably)  at  about  $750  per  mile.  After 
making  all  reasonable  allowances,  1  am  of  opinion  that  the  whole  ditch, 
including  the  pipe,  can  be  finished,  and  the  water  introduced  at  the  bead 
of  the  Cunningham  mesa,  (whence  it  could  be  carried  without  difficulty  to  i 
any  gravel  that  I  know  of  on  the  grant,)  for  a  sum  not  exceeding  $300,000  ■ 
in  currency.  It  is  evident  that  only  a  large  expenditure  of  capital  can 
ever  utilize  the  resources  of  this  property,  and,  so  far  as  my  experience 
goes,  the  public  sentiment  of  the  Territory  is  decidedly  that  of  cordial 
good- will  toward  the  enterprise. 
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The  New  Placer-mines. — I  am  iDdebtcd  to  Mr.  A.  Z.  Hu^^iis,  of  8ai)tji 
F^  for  notes  ou  this  property,  a  ])ait  of  which  I  also  examineil  person- 
ally. It  is  kuown  as  the  San  Pedro  and  Canon  del  Agua  ^uits,  and 
is  situated  in  Bernalillo  and  Santa  Fe  Counties,  about  forty  mik'^  south- 
matbwest  from  the  city  of  Santa  Fe.  It  contains  in  all  about  40,000 
acres,  embracing  gold,  silver,  and  copper  mines,  granite  and  marble  de- 
posits, and  extensive  agricultural,  grazing,  and  timber  lauds. 

The  Canon  de^gua  grant — This  grant  covers  tlie  northeasterly  ])or- 
tion  of  the  propmy,  and  contains  3,50 1^^^^^  acres.  This  is  known  as  the 
^mineral  grant,"  as  it  embnices  a  number  of  noted  mines,  and  is  of 
comparatively  little  importance,  except  for  mining  purposes.  The 
Taeito  Mountains,  which  are  some  three  miles  in  length,  extend  over 
tbe  larger  jmrt  of  the  tract,  and  in  and  around  it  are  the  mines  i*e- 
ftrred  to. 

The  discovery  of  gold  in  the  washes  of  the  Tuerto  was  nmde  (as  I 
•am  informed  by  Seiior  Francisco  Aniuda,  one  of  the  discoverers  and  » 
longtime  resident  of  Eeal  del  San  Francisco)  in  the  year  1842.  The 
first  gold  discovered  was  in  the  Caiion  Bonanza  Viejo,  from  whence  in 
the  years  following  very  large  amounts  are  reported  to  have  been  taken. 
After  this  discovery  prospecting  was  prosecuted  in  all  the  caiions  around 
the  mountain,  when  every  canon  that  showed  a  deposit  of  earth  was 
fonnd  to  be  lich  in  gold.  The  most  important  of  these  were  named 
respectively  Bonanza  Viejo,  Bonanzita  de  las  Granos,  Bonanza  del  Canon, 
BoDanzita  de  Valentine  Vasquez,  Bonanza  del  Mater  Iloso,  and  Bonan- 
zita del  Cabo  del  Mano. 

From  the  date  of  the  discovery  of  the  placers,  the  "immigration  was 
so  rapid  that  is  said  that  in  1847  the  population  of  liciil  di^  San  Fran- 
cisco reached  nearly  4,000  souls,  and  wa^i  larger  than  that  of  any  other 
town  in  the  Territory.  In  that  year  the  town  and  vicinity  contained  no 
less  than  twenty  large  stores  and  thirty  shops  or  small  stores,  all  of 
which  did  a  thriving  business  in  the  exchange  of  gold.  The  number  of 
ItiiDers  at  that  time  is  estimated  at  from  eight  hundred  to  a  thousand, 
all  of  whom,  although  their  mode  of  working  was  of  the  most  primitive 
kind,  were  abundantly  successful  in  obtaining  gold. 

It  is  imi>ossible  even  to  approximate  to  the  amounts  taken  out,  as  the 
miners,-  owing  to  the  lawhss  character  of  a  [Kirtion  of  the  population, 
kept  their  operations  as  much  to  themselves  as  i)ossible,.  But  it  is 
stated  on  undoubted  authority  that  the  pi'incii>al  stores  often  averaged 
Ss  high  as  $1,(>00  each  as  their  weekly  exchanges  with  the  miners. 

Notwithstanding  this,  it  will  be  seen  that  all  the  work  done  was  in 
effect  little  more  than  merely  the  prospecting  of  the  placers.  The  niineis 
only  sought  for  the  coarse  gohl,  as  indeed,  by  the  crude  means  umid, 
they  could  hope  to  save  no  otlier;  and  in  all  their  washing,  it  is  univer- 
sally agreed  that  they  did  not  obtain  one-half  of  the  gold  washed. 

As  a  fair  index  of  the  aggregate  amount  of  earth  worked  in  these 
placers,  I  will  instance  the  Bonanzita  de  los  Granos,  which  is  a  large 
placer,  and  has  probably  been  worked  more  in  pro[>ortion  to  its  extent 
than  any  other.  This  placer  covers  an  area  of  |)erhapH  two  hnmln^d 
acres,  with  probably'  an  average  d(rpth  of  2.j  feet  of  gold-bearing  earth. 
Less  than  one-third  of  the  surface  of  this  has  In^en  touched  at  all,  and 
of  this  not  one-fourth  of  the  dirt  has  l>een  washeil. 

The  mode  of  working  was  by  sinking  shafts  about  4  feetin  diameter, 
then  seeking  for  the  richest  streaks,  and  washing  onl^'  the  dirt  taken 
from  these.  The  miners  lalxired  under  serious  disadvantages,  which 
rendexed  it  impossible  for  them  to  save  money  by  their  means  of  work- 
ing, except  by  washing  only  the  richer  deposits,  or  '' pay-streaks,^  as 
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tliey  termed  tbem.  There  being  no  water  nearer  than  the  town,  some 
two  ami  a  half  miles  distaut  from  this  placer,  they  were  compelled  to 
take  Rdvaittage  of  tiny  circinnstanees  that  wonid  enable  them  to  secure 
the  necessary  nmouot  for  their  work.  Jn  the  winter  neaaon,  when  there 
was  8DOW  ou  the  tnoantuio,  they  trtilized  thia  by  melting  it  with  heated 
stones,  and  thus  managed  to  keep  theirwashing  holes  mijiplied.  Whea 
there  was  no  enow,  they  were  compelled  to  haul  their  water  from  the 
town,  or  pnrchnse  of  those  who  innde  it  business  of  hanling  it,  nt  81.50 
per  barrel.  When  in  addition  to  these  difficalties  it  ii  understood  that 
only  the  batea  (a  shallow  wooden  bowl)  was  nsed  in  the  washing,  it  will 
be  seen  that  the  miners  mnst  indeed  have  worked  rich  deposits  only, 
to  realize  even  a  poor  sabsistence.  Many  of  them  foand  nuggets  of 
considerable  value.  The  largest  one  reported  is  said  to  have  been  sold 
for  $li,00O.  Seiior  Araada  states  that  he  weighed  one  which  went  11 
ponnds  ami  9  onnces  avoii'dtipots.  Tbis  wivs  exuhangeil  at  Sit)  per  oance, 
as  was  all  the  gold  at  that  time,  althongh  of  fine  quality  and  really 
worth  $20. 

That  this  caHon  has  hardly  even  been  fairly  prospected,  is  further 
evidenced  by  what  Seiior  Aranda  has  douu  sinee  the  exodns  of  tiie 
miners  generally  from  the  mines.  On  a  portion  ot  the  wash  whieh  bad 
not  previonsly  been  prospected  nt  all,  and  at  a  considerable  distaoce 
froD]  the  monntain,  where  very  coarse  gold  was  uot  expected,  he  sunli 
a  shaft  to  the  bed-rock — abont  40  Icet — which  he  worked  with  ns  gtKKl 
success  as  in  his  shafts  in  the  old  part  of  the  diggings.  From  this  sbnft 
he  took  out  from  50  to  100  buckets  of  pay-dirt  daily,  and  realized  itom 
it  between  $200  and  $300  per  day  tbr  a  considerable  time.  Even  here 
he  found  nuggets,  one  of  which  brought  him  $(tOO.  He  is  one  of  ihe 
few  who  have  continued  to  work  in  these  placers. 

The  Bonanzita  rie  los  Granos  is  a  fair  representative  of  the  plaeers 
around  the  rufrti>.  Tlii.-y  havi-  all  bet-ii  workfil  to  a  cnTisideniblo  OKteiii 
with  similar  results.  The  gold  is  so  tar  frooi  being  all  taken  away  that 
even  to  this  day  the  inhabitants  keep  up  their  old  custom  of  taming 
out  in  a  body,  after  every  rain  storm,  in  seareh  of  such. nuggets  as  may 
chance  to  be  exposed  by  the  rush  of  water  through  the«e  cauons. 

Oneof  these  placers,  tbeBonanzaViejo,  extends  into  tbe  valley  beyond 
the  line  of  the  Canon  del  Agua  grant.  This  fact  has  been  taken  ad- 
vantage of  by  a  company  of  gentlemen  of  Santa  F6,  to  utilize  the  wash 
to  their  own  advantage.  The  land  being  public,  tbey  bave'taketi  it  by 
pre-emption,  and  are  sinking  an  artesian  well  just  ontside  the  line,  for 
the  purpose  of  getting  wat#r  to  sluice  their  claim.  They  have  thus  far 
spent  abont  $8,U00,  and  sunk  the  well  a  triSe  less  than  300  feet,  witha 
good  promise  of  success.  They  have  now  about  00  feetof  water,  whidi 
by  a  pump  afford^  a  snpply  of  about  four  barrels  iter  hour.  Tbey  have 
full  confidence  in  ultimately  obtaining  a  supply  that  will  be  equal  to 
the  capacity  of  the  bore." 

What  is  peculiar  to  this  placer  is  that  rich  float-quartz  is  lai^ely 
mixed  with  the  earth,  and  that  it  is  from  this  that  the  largest  part  of 
the  gold  has  been  obtained. 

In  1847,  alter  the  reduction  of  New  Mexico  by  General  Kearney,  nearly 
all  the  miners  left  the  placers,  never  to  return.  Why  they  left  so  sud- 
denly, is  somewhat  conjectural.  Probably  a  donbt  of  the  paoiflo  inten- 
tions of  their  new  rulers  toward  them  had  no  small  infiuence  in  leading 
to  their  dispersion.     Whatever  may  have  been  the  cause,  it  is  believed 

*  I  do  not  uhare  these  aaogi 
exumiuatloii  of  tbe  localil;,  i 
&om  this  weU.— B.  W.  B. 
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that,  at  the  time,  the  miniDg  opfirations  of  the  locality  were  at  their 
height  of  prosperity. 

Since  that  year  bat  little  has  been  done  to  revive  the  mining  business 
ia  the  neighborhood,  and  the  once  floarishing  town  has  gone  into  decay. 

These  placers  in  the  aggregate  cover  certainly  not  less  than  800  acres 
tf  gold'beariug  earth.  These  800  acres,  so  far  as  can  be  ascertained, 
arerage  in  depth  of  gravel  about  25  feet.  In  area  and  depth  they  are 
inferior  to  the  great  deposits  of  the  old  placers  on  the  Ortiz  Mine  grant, 
vhich  adjoins  this  grant  on  the  uorth.  In  absolute  richness  they  have 
perhaps  proved  superior. 

The  all-importaut  drawback  is  the  lack  of  water  for  sluicing,  or  even 
for  siinple  washing.  For  the  latter  purpose  a  partial  supply  may  be 
obtained,  doubtless,  by  artesian  wells,  though  not  in  such  a  way  as  to 
obviate  the  necessity  of  carrying  the  earth  to  the  water  or  the  water  to 
the  diggings.  The  best  localities  for  wells  would  be  topographically 
bwer  than  a  large  part  of  the  rich  ground. 

A  plan  has  been  suggested  of  connecting  the  placers  by  tramway 
with  the  nearest  available  stream — the  San  Pedro  Creek,  live  and  a  half 
to  nine  miles  distant  from  the  various  diggings,  or  the  Kio  Grande, 
twenty  miles  distant.    This  system  has  never  to  my  knowledge  been  em- 

E*  »y<Ki  in  extensive  placer-mining,  and  I  do  not  think  it  would  pay. 
ning  would  still  have  to  be  done  by  hand  through  shafts  and  drifts, 
and  the  handling  and  transportation  of  material  would  eat  up  the  profits. 

The  only  remaining  method  is  the  ordinary  but  in  this  case  very 
costly  one  of  bringing  water  upon  the  property  by  means  of  a  ditch. 
What  has  been  said  on  this  point  above,  with  relation  to  the  old 
placers  on  the  Ortiz  mine  grant,'  will  apply  here  also.  The  new  placers 
are  several  miles  nearer,  by  the  necessary  route,  to  the  point  on  the 
Pecos  from  which  water  should  be  taken  to  secure  the  necessary  head. 
The  construction  of  a  single  large  ditch  to  supply  both  properties  would 
ondonbtedly  be  remunerative. 

The  lode  mines. — In  the  trail  leading  up  the  mountain  from  the  Bo- 
nanza del  Caiion  the  outcroppiugs  of  several  auriferous  veins  are  plainly 
discernable.  The  Arauda  lode,  a  considerable  distance  up  the  mount- 
ain, shows  an  excavation  of  some  30  feet  into  the  side  of  the  mountain, 
and  has  a  shaft  about  50  feet  deep.  Mr.  Hargus,  a  resident  of  Keal  del 
San  Francisco,  hiis  recently  worked  it  with  some  success,  the  ore  run- 
ning from  816  to  $20  i)er  ton  in  the  stamp-mill.  The  pay-vein  is  nar- 
row, and  the  lode  probably  only  a  spur.  Its  course  is  northeast  and 
aoathwest 

A  few  yards  above  the  Arauda  is  the  Brown  lode,  which  has  a  shaft 
about  00  feet  deep.  This  vein  has  the  Siime  course  as  the  Arauda  and 
the  same  peculiarities,  having  syenite  walls  and  carrying  free  gold. 

Following  the  course  of  these  lodes  a  short  distance  over  the.  spur  of 
the  mountain,  into  which  they  penetrate,  we  strike  the  noted  Ramirez 
vein,  which  runs  nearly  north  and  south  across  the  crest  of  the  mount- 
ain. This  deposit  has  been  oi>ened  in  live  different  places.  The  most 
southerly  of  these  openings  is  the  Ilamirez  mine,  which  was  described 
by  Mr.  BrUckner  in  my  reix>rt  published  in  1870.  There  have  been  no 
im|)ortant  developments  since  that  time.  The  vein  is  25  feet  wide,  and 
carries  decomposed  iron-stained  quartz  and  malachite,  with  free  gold. 
In  former  times  it  was  worked  by  the  Mexicans,  who  dug  four  large 
caves  into  it,  leaving  pillars  for  support.  Mr.  George  Brown  subse- 
quently opened  it  with  an  oik^u  cut  about  50  feet  long  and  25  feet  deep, 
showing  a  very  regular  stratum  of  brown  and  green  color  between  par- 
allel and  welldelined  walls.    It  lies  nearly  horizontal,  its  dip  being 
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only  lOo  sonthenst,  (into  the  bill.)  Six  average  Biiniples  taken  from  dif- 
t'fri;nt  parts  of  the  veiu  prospected  by  Mr.  Brtickner,  yielded  from  81ft' 
to  *20  gold  per  ton. 

Several  milea  dintant  on  tbn  Ortiz  mine  gfraiit  I  found  in  1873  trbab 
appears  to  be  a  coiitinaation  or  re[>(4tition  of  tbe  same  peonliivr  deposit. 

At)ont  thr(H)-fonrtU))  of  a  mile  eiiRt  of  the  Kamirez  mine  is  tbe  San 
Mipuel  lode,  wbicli  foilowB  the  crest  of  tbe  spnr  of  the  mountain  op- 
posite the  Chuou  Bananzn  Viejo,  and  is  elearly  marked  by  the  ontcrop^ 
inga  on  tbe  Hurface  for  a  longdistance.  A  shAft  has  b^eu  snnk  npoc 
this  lodo  to  the  depth  of  3U  feet,  from  which,  1  am  informed,  was  takec: 
'  a  liir{;i>  qnaulity  of  very  rich  ore;  specimens  are  still  lying  around  th« 
moil  til  of  tbe  shaft,  on  some  of  which  gold  is  visible  to  the  naketl  eye. 

I^fatiy  other  openings  on  the  moantain  show  indications  of  both  gnlm 
and  copper  ort',  but  there  are  none  that  can  pro|»erly  he  dignities 
with  tlie  title  of  mines.  The  remarkable  richness  of  tlie  gravel  at  tlm- 
base  of  this  monntain,  the  fact  tiiat  the  fragments,  angular  and  no 
greatly  water-worn,  and  tbe  occnri-ence  of  abundant  "float  quartz,"  a.1 
indicato  the  existence  of  numerous  quartz-veins,  but  undoubtedly  tts* 
placers  are  at  present  the  most  promising  field  of  operations. 

The  San  Ptdro  grant. — ^This  grant  is  about  nine  miles  in  length  an* 
five  and  a  half  mile;«  in  width,  with  nu  "  added  league"  abont  two  and  » 
half  miles  square,  extending  into  the  plains  from  it^  sontbeast  comer, 
tbe  whole  containing  35,!)llj^j*5  acres.  The  grant  is  much  diversiHeAi 
embracing  mountains,  bills,  valleys,  and  plains,  and  is  suited  to  tm 
purposes  of  mining,  farming,  milling,  and  grazing.  On  tbe  easterly  pOKJ 
tion  are  the  iJau  YsidroandSan  Pedro  Mountains,and  on  the  westerly  tU 
-  foot-hills  of  the  Sandia ;  between  these  and  the  added  league  are  plains  i 
covered  with  gramma  grass,  [the  best  known  for  stock,)  the  center  it 
whioh  are  cut  by  the  San  Pedro  Creek  and  several  branches,  the  VidiejB 
of  wlijcb  embrace  hundreds  of  acres  of  fine  agricultural  land. 

Mi}ies. — The  only  mines  positively  known  on  this  tract  are  on  and 
around  the  San  Ysidro  and  San  Pedro  mouutiiins.  The  canoils  of  tlie 
former  are  said  to  contain  good  placer-diggings,  and  the  mountain  itself 
both  copper  and  the  precious  metals,  with  indications  of  iron.  General 
Palmer,  in  his  Report  of  Sun'eya  Across  the  Continent,  {p.  137,)  says 
that  on  the  San  Ysidro  Klonntain,  in  this  disfrict,  there  are  numerous 
lodes  of  copper,  as  well  as  silver  and  gold,  which  were  worked  many 
years  ago,  before  the  memory  of  the  oldest  inhabitant,  and  that  the 
ruins  of  numerous  furnaces  and  arratrns  are  to  Iw  seen.  It  is  not  uu- 
likety  that  thorough  prospecting  might  open  here  some  valuable  deposits. 

Alter  the  conquest  of  New  Mexico  by  the  Spaniards  a  very  large  and 
profitable  mining  business  was  carried  on  in  this  region,  the  Indiana 
who  had  been  reduced  to  servitude  being  tbe  unwilling  operatives  of 
the  mines.  But  alter  the  uprising  of  ICtW,  and  the  consequent  expulsion 
of  the  Spaniards,  the  Indians,  to  secure  themselves  against  a  repetition 
of  the  oppressive  labors  which  bad  been  required  of  them,  carefully  cov- 
ered over  such  mines  as  had  been  in  recent  operat  ion,  and,  as  far  as  i>os^- 
ble,  obliterated  all  traces  of  them. 

Traces  of  these  hidden  mines  are  frequently  discovered.  Don  Serafin 
Ramirezclaimed  to  have  found  one  on  the  San  Pedro  Mountain,  but,  I  be- 
lieve, carried  with  him  to  hia  grave  the  knowledge  of  its  exact  locality. 
When  the  survey  of  the  grants  was  made,  one  of  the  party  of  surveyors 
discovered  one  on  the  line  between  the  two  grants,  but  a  short  distance 
from  the  Oauon  del  Agna  Spring.  He  lias  never  yet  revealed  it»  exact 
location,  although  he  has  offered  to  the  proprietors  to  do  so,  and  0|>en 
it  at  his  own  expense,  if  they  will  secure  him  au  iuterest  in  it.    New 
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Ifexico  18  full  of  traditions  concerning  these  ancient  mines,  to  wbich,  of 
course,  little  faith  can  be  given.  The  discovery  of  the  filled  up  and  over- 
rrown  excavations  unfortunately  affords  no  guarantee  of  the  value  of  the 
^articular  deposit  found.  Some  of  them  were  very  protitable,  but 
irhich  t 
At  the  southern  extremity  of  the  San  Pedro  Mountain  a  party  of 
•rospectors  recently  made  the  discovery  of  a  silver-ledge,  which  they 
ailed  the  San  Antonito.  They  at  first  supposed  they  had  found  two 
Hlges,  the  western  one  of  which  they  called  the  Bobinsou ;  but  on  ex- 
avating  some  12  feet  to  find  the  west  wall  of  the  Sam  Antonito,  and 
nding  none,  they  concluded  that  after  all  it  was  really  but  a  single 
idge..  On  the  east  side  is  a  good  wall,  and  also  on  the  west  of  what 
ra8  called  the  Bobinson.  At  the  east  wall  a  pit  has  been  sunk  10  feet, 
.nd  shows  a  widening  vein  of  galena-ore,  now  some  6  inches  in  width. 
!wo  assays  are  reported,  one  showing  840  and  the  other  $80  to  the  ton. 
rhe  vein-matter  in  the  westerly  portion,  or  Kobinson  lode,  is  of  quite  a 
lifferent  nature,  and  is  said  to  indicate  chloride  of  silver.  I  have  not 
leen  it.  The  lode  has  been  traced  by  its  outcroppings  a  considerable 
listance  along  the  crest  of  the  mountain.  Other  discoveries  of  silver- 
3re  are  reported  on  this  grant,  but  1  have  no  definite  information  in  re- 
gard to  them. 

It  is  not  certain  that  the  coal-beds  exposed  on  the  Ortiz  grant  and 
along  the  Galisteo  underlie  at  workable  depths  the  San  Pedro  grant. 
Indications  of  iron-ore  are  abundant,  but  of  this  I  can  only  say  what  I 
have  said  concerning  the  former  region:  it  seems  to  me  likely  that  the 
iron-ores  showing  themselves  in  veins  will  pass  into  auriferous  pyrites 
iu  depth.  But  I  do  not  speak  of  personal  knowledge  of  the  San  Pedro 
grant.  Jimber  is  sibundant,  particularly  in  and  around  the  Saudia  foot- 
bills.  The  ranches  and  villages  of  San  Pedro,  AUraitos,  Chimal, 
La  Madera,  and  Palo  Amarillo  are  mostly  Mexican  settlements  of  the 
poorer  sort,  and  fallen  to  decay.  Stock-raising  and  farming  on  a  small 
Bcale,  with  and  without  irrigation,  are  the  principal  occupations.  If 
building-stones  were  in  demand,  (as  they  are  not  at  present,)  excellent 
syenite  and  white  and  clouded  marble  could  be  obtained  on  the  gnint. 
But  adobe  is  the  fashion. 

The  CerriUos, — ^This  is  a  low,  isolated  range  of  mountains,  about  twenty 
miles  southwesterly  of  Santa  F^,  Xew  Mexico,  and  about  twelve  miles 
east  of  the  Rio  Grande,  The  range  covers  an  area  of  about  four  by  six 
miles,  the  Galisteo  River  running  along  its  southwesterly  border.  The 
formation  is  pori)hyr>',  syenite,  with  an  occasional  cropping  of  sandstone 
and  limestone.  The  minerals  contained  are  silver,  copper,  lead,  iron, 
and  coal.  Gold  has  not  yet  been  discovered  in  any  amount  worthy  of 
notice,  although  extensive  placers  as  well  as  veins  of  this  mineral  are 
worked  a  little  to  the  south,  on  the  Ortiz  and  New  Placer  gi^ants.  Miii- 
iug  iu  this  locality  has  been  mostly  for  silver  and  lead.  I  made  a  hasty 
trip  to  the  Gerrillos  in  June,  1873,  but  did  not  see  on  that  occasion  the 
mines  now  considered  most  promising.  I  am  indebted  to  Mr.  Euggins 
for  notes  on  them. 

The  Gerrillos,  like  other  mountains  in  this  region,  are  supposed  to  con- 
tain many  rich  mines,  tilled  up  and  hidden  by  the  Indians  after  the 
Spaniards  were  expelled  in  1680.  Twenty  years  elapsed  before  the  Span- 
ish authority  was  completely  re-established  here,  and  few  of  the  earlier 
proprietors  then  returned.  All  records  of  their  mining  operations  are 
lost.  I  have  seen  some  of  the  ancient  workings,  but  I  was  not  particu- 
larly impressed  with  the  wisdom  of  their  location  or  the  skill  of  their 
construction. 
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Eeceiitly,  Dr.  B.  Andrews,  of  Santa  Fe,  having,  with  other  ^entlemenf 
obtained  possession  of  all  the  known  mines  in  theCerilloH,haAre-opeued 
two  ot  them,  and  is  now  at  work  on  one  called  the  Santa  Rosa,  prcimra- 
tory  to  extensive  operations.  Ue  has  a  farnace  erected  on  the  Giiiistco, 
to  which  he  has  already  packed  and  worked  several  lots  of  the  oi-e.  The 
shaft,  on  re-opening,  was  found  to  be  sunk  55  feet.  The  results  of  assays 
and  smelting  up  to  June  15,  1873,  wei-e  as  follows:  Four  assays  from 
debriSj  respectively,  9  ozs.,  12  dwts.,  10  grs. ;  18  ozs.,  15  dwts.,  15  gi-s.; 
15  ozs.,  5  grs.  5  8  ozs.,  15  dwts.,  7  grs.  Average:  13  ozs.,  2  uwts.  per 
ton  of  2,000  lbs.  =  $15.90. 

A  small  quantity  of  ore  found  at  top  of  shaft  was  first  worked  in  the 
furnace,  pnMluoing  bullion  worth  $92.58  per  ton.  On  sinking  the  shaft 
to  05  teet  Dr.  A.  made  a  run  of  fresh  ore,  obtaining  $120  bullion.  On 
sinking  10  feet  further  he  obtained  $432.  This  was  the  last  run  made 
up  to  the  date  given.  The  shaft  was  in  June  nearly  100  feet  deep. 
After  sinking  it  a  few  feet  further,  it  was  [)roposed  to  run  levels  and  put 
the  works  into  regular  operation.  The  crevice  between  walls  ranges 
i'rom  5  to  G  feet.  No  mineral  was  found  above  a  depth  of  25  feet,  where 
it  appeared  and  gradually  widened,  until  it  attained  a  width  of  about  '2 
feet  of  argentiferous  galena. 

The  liuelena  is  the  second  mine  spoken  of  as  having  been  re-opened 
by  Dr.  Andrews.  The  opening  is  in  a  zigzag  course,  and  extends  to 
about  tlie  depth  of  70  feet.  Dr.  A.  has  made  twenty-live  nssiiys  of  Siuu- 
ples  found  in  the  debris,  the  lowest  of  which  ran  $10.25,  and  the  highest 
$227.(>0;  the  average  being  about  $.104  per  ton.  There  are  sevenil  old 
openingson  this  vein,  in  which  considerable  work  seems  to  have  been  douc; 
but  they  are  all  filled  in.  The  vein  can  be  traced  by  its  outci*oppiugs 
for  a  mile  and  a  half. 

From  another  mine,  situated  al>out  two  miles  southeast  of  the  last 
named.  Dr.  x\ndrews  obtained  a  small  quantity  of  ore,  which  he  smeltctl, 
realizing  iiom  the  bullion  872  j)er  ton.  The  bullion  in  all  tlieseruns 
covers  «il)ont  7r>  per  cent,  of  i\w  dressed  ore  from  which  it  is  obtained. 

The  mhics  of  the  Canada  dc  las  Minas. — These  are  siiuated  aluii^r  a 
canon  of  this  nanje,  signifying  Glen  of  the  Mines,  in  the  foot-hills  sinne 
twoiind  a  half  miles  southciist  of  the  Santa  Kosa. 

The  Mina  del  Tiro  (Mine  of  a  8haft)  is  the  jnincipal  of  these.  It  is 
probable  that  no  mine  in  New  Mexico  has  been  more  extensively 
woiked,  yet  no  one  knows,  nor  is  it  j)()ssible  to  ascertain,  its  lull  extent. 
except  at  considerable  trouble  and  expense. 

There  are  two  shatts  still  oi)en  on  the  vein,  nnd  two  that  seem  to 
have  l)een  tilled.  The  crc vice  is  5  feet  wide.  The  shaft,  wiiieh  seems 
to  be  the  original  or  discovery-shaft,  follows  the  crevice,  dipjiing  wiili 
it  about  75"  to  the  northwest.  About  100  feet  southwesterly  of  this  is 
a  vertical  shaft,  opened  some  IM)  feet  from  the  vein  at  the  surface,  but 
striking  it  at  about  the  dei)th  of  100  feet.  At  this  depth  the  two  shafts 
are  connected  by  a  level  or  dritt  whicrh  is  reported  to  extend  along  the 
vein  300  leet.  There  are  other  levels  and  extensive  chambers  in  the 
mine,  but  it  is  impossible  to  obtain  detinite  intbrmation  as  to  their  ex- 
tent. At  the  time  of  my  visit  the  shafts  were  in  too  dangerous  a  eou- 
diiion  to  be  entered,  partittnlarly  in  the  absence  of  ladders. 

it  is  said  that  this  mine  has  been  oi)ened  to  the  depth  of  200  feet, but 
there  is  no  other  ground  for  such  a  statement  than  tradition.  Whatever 
workings  there  may  be  below  the  long  level  are  filled  with  water,  ami 
doubtless  have  been  soeversincetheabandonment  of  themine.  As  there 
are  remains  of  a  eanoe  in  the  mine,  it  would  appear  that  when  the 
miners  strnek  water,  not  having  facilities  for  removing  it,  they  ceased 
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attempting  to  sink  the  shafts  deeper,  and  from  that  time  mined  only 
above  that  point,  nsing  the  canoe  to  convey  them  to  the  different  chambers 
of  the  mine.  With  the  ase  of  modem  appliances,  sach  small  amounts 
of  water  as  collect  here  wonld  be  little  hiuderance  to  mining:.  The  vein 
Ijas  clearly-defined  syenitic  walls,  and  the  extensive  excavations  are 
proof  that  it  has  been  found  continnous  in  depth.  The  surface  iudica- 
'tioDSy  also,  in  the  broad  and  continnous  outcroi>pings  which  can  be 
traced  for  at  least  a  third  of  a  mile,  corroborate  this  conclusion. 

That  work  in  this  mine  was  stopped  suddenly  and  in  tbe  midst  of 
active  operations  (doubtless  at  tbe  Indian  uprising  in  1680)  is  apparent 
from  the  circumstance  that  all  the  ore  to  be  found  in  the  dSbris  of  tbe 
mine  is  around  tbe  inclined  shaft.  The  vertical  shaft  was  evidently 
sank  long  after  the  other,  with  the  view  of  making  it  the  working-shaft, 
as  appears  from  its  being  commenced  away  Irom  the  vein  and  sunk 
vertic^Eilly;  yet  it  was  apparently  never  used  at  all. 

The  pay-ore  is  argentiferous  galena.  It  is  next  to  impossible,  with- 
out re-opening  the  mine,  to  obtain  fair  specimens  of  tbe  ore,  as.  every- 
thing worth  picking  up  around  tbe  shaft  seems  to  have  been  taken 
away.  Assays  of  inferior  samples  from  the  deiyris  have  been  made, 
ranging  from  $8  to  852  per  ton.  In  appearance  the  ore  is  much  tbe 
same  as  that  of  the  Santa  Rosa,  and  it  will  doubtless  prove  equally  rich. 
So  much  labor  would  hardly  have  been  expended  on  a  mine  carrying  a 
low  grade  of  ore.  On  the  other  baud,  it  must  be  remembered  that  in  those 
days  the  value  of  tbe  precious  metals  was  relatively  much  greater  than 
DOW,  and  tbat  peon  labor  was  but  a  trifling  expense  to  tbe  employer. 

The  two  principal  shafts  of  tbis  mine  are  among  the  few  in  the 
country  that  have  not  been  filled  or  caved  in,  and  consequently  are  in 
condition  to  allow  work  to  be  commenced  almost  at  once,  and  at  a  com- 
paratively small  expense. 

There  are  no  evidences  of  any  extensive  furnaces  having  been  erected 
and  o|)erated  in  this  neighborhood,  although  the  remains  of  small  ones 
are  to  be  found  on  the  Galisteo.  According  to  Mexican  and  Indian 
tradition,  the  rich  ores  from  tbis  locality  were  packed  on  burros  (asses) 
to  Chihuahua,  a  distance  of  six  hundred  miles,  for  reduction. 

Across  a  small  ravine  from  tbe  incline  of  the  Mina  del  Tiro  are  the 
bold  outcix>ppings  of  a  nameless  lode  which  cix)sses  tbe  line  of  tbe 
former  at  au  angle  of  about  4(P.  Tbis  lode,  though  carrying  galena  at 
tbe  very  surface,  is  not  opened  at  all  above  ground.  It  is  at  least  10 
feet  wicic,  and  has  every  indication  of  being  a  valuable  mine.  But  that 
it  has  not  been  worked  by  tbe  sbrewd  old  Spanish  miners  is  not  so 
certain.  Its  distance  from  tbe  old  shaft  of  the  Mina  del  Tiro  is  so  short 
that  it  could  have  been  much  more  easily  reached  and  opened  from  tbat 
tbau  from  its  own  surtace;  and  tbis,  in  tbe  opinion  of  those  best 
acquainti'd  with  these  mines,  is  what  was  done.  A  small  sample  from 
tbe  outcroppiugs,  on  being  assayed,  produced  $22.56  per  ton. 

On  tbe  west  side  of  tbe  Canada,  a  short  distance  below  tbe  Mina  del 
Tiro,  is  another  nameless  lode,  wbicb  has  evidently  been  pretty  largely 
developed.  It  has  an  opening  diagDnally  into  the  side  of  the  bill  of 
about  20  feet,  at  tbe  bottom  of  which  are  strong  timbers  placed  over 
what  appears  to  be  a  vertical  sbaft,  and  these  covered  with  eartb. 
This  mine  was  ai>parently  covered  over  for  protection  merely.  The 
excavation  at  the  surface  not  having  been  closed  up,  there  was 
probably  no  intention  to  conceal  it.  INot  a  single  sample  of  ore  could 
be  found  in  the  debns  outside.  Some  small  pieces  of  carbonate  ore 
were,  however,  obtained  from  the  vein  at  the  suiface,  which  produced, 
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on  assny,  824.31  i>er  tou.    Tbe  width  of  the  crevice  between  walla  ia 
from  5  to  6  feet. 

The  re-oiteuiug  of  this  mine,  as  the  covering  hue  apparently  been 
efi'i'Clual  iu  protecting  it  agiiiii»t  earth  and  ruhbisb  from  aliove,  could  _ 
'donbtless  be  doue  at  a  very  light  expense,  the  removal  of  tbe  covering  '^ 
being  probably  all  that  will  be  requii-ed  to  expose  the  Bbiift,  and  nnch  -- 
escavatiouB  ae  there  may  be,  in  ninch  the  sumo  condition  iis  when  tbb^ 
t'ormer  operators  ceaeed  from  their  work,  barring  the  decay  and  collapsa^ 
of  timberiug. 

On  the  "piMsite  side  of  the  caiiada  from  the  last  named  is  anothecr 
ledge,  wbicb  has  an  excavation  of  about  15  feet  into  the  Ride-bill.  Hnfc^ 
though  it  it  IB  clearly  defined,  with  a  crevice  full  7  feet  wide,  no  on^ 
appears  to  have  been  reached.  Tbe  vein-matter,  however,  bas  uiuctx 
the  same  appearance  as  that  of  the  others. 

In  the  various  ravines  mniiing  into  tbe  Canada  Ae  las  Minas  more  or 
less  "float  ore"  is  found.  When  found  here  it  is  always  argcnliferons 
galena,  and  iu  uearl.v  every  case  indicates  a  lode  tbtit  has  as  yet  been 
undeveloped,  since  the  developed  lodes  iu  the  locality  are  enliiely  In 
or  near  tbe  bunks  of  tbe  caGada. 

About  three-fourths  of  a  mile  north -northeast  of  tbe  Mina  del  Tiro 
ai*  two  considerable  excavations,  which  present  a  very  diifcrenl  appea^ 
ance  from  the  others  examined.  Tbe  ledge,  if  it  be  such,  seeuis  to  carry 
copper  rather  than  silver.  A  very  rich,  though  narrow,  topper  vein 
runs  through  it,  and  no  evidences  of  silver  appear. 

But  more  interesting  than  these  excavations  is  an  artificial  cnriostty, 
which  lies  near  them,  iu  tbe  shape  of  a  ruin  of  acii'cular  building,  alioat 
10  feet  iu  diameter,  and  which  seems  Co  have  bad  tbe  forai  of  a  section 
of  a  cone.  The  foundalion-lByer  is  undisturbed,  while  every  stone  above 
that  has  been  tbi'own  iiilo  the  space  indoscd.  The  earth  at  the  cenlet 
of  the  circle  is  considerably  depressed,  and  its  appearance  suggests 
that  a  shatt  hml  heen  sunk  there,  and  that  the  stmetnre  had  been 
erected  for  a  shaft  house.  If  this  conjecture  is  correct,  the  mine,  when 
operations  ceased,  was  probably  filled  with  the  surrounding  vein  matter, 
and  tbe  wallc  of  the  building  thrown  ujwn  it,  to  conceal  it  more  effectn- 
ally  from  obserration.  Uu  tbe«e  grounds,  it  is  thought  by  some  that  this 
was  pntbahly  the  main  mine  of  the  locality,  aD<l  the  other  excavations 
mere  experiments,  perhaps,  to  discover  the  exact  position  of  the  ledge. 
As  I  did  not  visit  this  spot  myself,  I  have  no  opinion  on  the  subject. 
But  I  cannot  see  the  need  or  use  ot  a  shaft-hoase  of  such  a  ishape  and 
only  10  feet  in  diameter. 

About  100  yards  soath  of  this  poiat,  on  the  crest  of  the  same  hill,  is 
a  hole,  now  nearly  filled,  showing  iu  tbe  debris  a  considerable  quantity 
of  copper-ore  of  a  good  quality.  This  is  very  unbke  that  from  the  other 
excavatjoux,  and  probably  is  from  a  different  vein.  A  blow-pipe  test 
showed  from  20  to  25  per  cent,  ot  pure  copper.  There  is  every  indica- 
tion that  a  large  body  of  copper-ore  is  to  be  found  in  this  locality^,  and 
the  reason  that  work  was  not  further  pursued  here  by  the  Spaniards 
was,  probably,  that  they  sought  silver,  not  copper. 

Iron. — At  several  points  among  these  hUla  are  large  indications  of 
hematite  iron.  Mot  a  pick,  however,  has  been  struck  into  them,  as  an 
iron-mine  in  this  region  is  not  deemed  of  any  value.  This  mineral,  in- 
deed, crops  out  in  all  parts  of  Santa  F^  County,  hut  scarcely  a  ledge 
has  been  opened,  and  not  an  iron-furnace  has  been  bailt.  This  condition 
of  things  will  doubtless  change  when  the  expected  railroads  arrive  in 
the  neighborhood. 

Tbeie  are  extensive  outcrops  of  shale  in  this  range,  similar  in  general 
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appearance  to  that  which  accompanies  the  lignites  of  the  region ;  but 
[  foaud  no  coal,  though  I  examined  several  promising  localities. 

The  Galisteo  Biver  washes  the  foot  of  these  hills,  and  supplies  an 
abundance  of  water  for  running  any  desired  amount  of  machinery  by 
steam  during  all  seasons  of  the  year.  From  the  Mina  del  Tiro  down 
^he  Canada  to  the  river  is  a  trifle  over  a  mile,  by  way  of  which  a  good 
oad  can  be  constructed  at  a  small  expense.  With  the  exception  of  a 
6w  small  springs,  there  is  no  other  water  in  the  locality. 

The  only  woods  worth  mentioning  are  piiion  and  cedar,  of  which  there 
s  a  considerable  supply.  They  are  of  small  growth,  but  excellent  for 
ael. 

There  are  good  roads  connecting  the  Gerrill6s  with  all  important 
leighboring  localities,  and  the  mines  are  easily  approachable,  either 
rom  the  north  or  south. 

In  my  report  published  in  1870,  this  property  is  alluded  to  as  belong- 
Dg  to  the  grant  owned  by  the  Delgado  family,  and  known  as  the  ^'Oer- 
illos  grant.''  This,  I  am  assured,  was  an  error.  The  Delgado  claim 
lames  ^^high  hills"  as  the  southern  boundary  of  the  grant.  Sierra  Co- 
;hilla  Piedrigoso  is  the  most  southerly  of  the  hills  clearly  referred  to ; 
ind  this  is  nearly  a  mile  north  of  the  mines  on  the  Canada  de  las  Minas. 
South  of  this  there  are  no  ^^high  hills"  short  of  the  Old  Placer  Mount- 
lins,  and  these  are  in  the  midst  of  another  grant,  ^nd  some  six  miles 
soQth  of  the  Qalisteo  Eiver. 

The  error  doubtless  arose  from  the  fact  that  what  are  now  known  as 
the  Cemllos  (which  means  small  mountains)  are  not  the  hills  originally 
known  by  that  name,  but  have  acquired  the  name  from  their  vicinity 
to  the  oldCerrillos,and  the  fact  that  the  Spanish  word  in  some  measure 
describes  them.  The  original  Cerrillos  lie  some  four  miles  north  of  the 
others,  and  are  the  hills  that  gaVe  the  name  to  the  gi*ant.  In  corrobora- 
tioQ  of  this  are  the  facts  that  the  creek  Just  south  of  these  hills  bears  the 
same  name,  and  the  ranch  nearest  them  on  the  creek  is  called  the  ^^Cerril- 
los Viejo  Ranch,"  (the  old  Cerrillos  lianch.)  These  facts  are  well  under- 
stood in  the  neighborhood,  and  the  Government  oflBcials,  having  full 
knowledge  of  the  circumstances,  did  not  hesitate  to  is^e  patents  for 
these  lands  in  fee-simple,  and  without  reservation,  to  the  present  owners. 

Bailroad  communication. — The  Atlantic  and  Pacific  Railroad  Company 
bas  located  its  road  through  this  immediate  section ;  and  what  is  known 
as  the  line  of  the  Galisteo  is  not  only  recognized  generally  as  the  most 
|)racticable  route,  but  is  adopted  by  the  company,  and  the  public  lands 
i^ithin  its  limits  have  been  withdrawn  from  the  market. 

But  it  is  most  likely  that,  before  this  company  will  be  able  to  extend 
itaroad  to  thissection,  the  road  of  the  Arkansas  Valley  and  Ciminaron 
Railway  Company,  which  has  been  organized  for  the  ])urpose  of  continu- 
ing the  line  of  the  Atchison,  Topeka  aud  Santa  F6  Railroad  from  Fort 
Lyou,via  Cimmaron  and  Fort  Union,  to  the  Rio  Grande  at  Albuquerque, 
^111  have  been  constnicted,  and  the  railroad  connection  between  the 
^st  and  the  Rio  Grande  accomplished.  The  president  of  this  company 
stjites  that  the  Galisteo  is  already  determined  on  as  the  route  of  his 
road. 

The  Denver  and  Rio  Grande  Railroad  (narrow  gauge)  is  also  in  course 
)f  constructions  toward  the  same  objective  point,  it  having  already 
[)as8ed  Pueblo,  and  being  pressed  toward  Trinidad.  Two  routes  for  this 
X)ad  have  been  in  contemplation.  One  passes,  via  the  Sangre  de  Cristo 
Pass,  to  the  Rio  Grande ;  thence  along  that  river  to  a  point  in  the  neigh- 
)orbood  of  San  Juan  ;  thence  to  Santa  ¥6]  thence  southwesterly  to  the 
juiisteo  just  below  the  Cerrillos,  and  thence  again  to  the  Rio  Grande, 
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and  dowD  the  river  to  A!bni|iierqae.  The  otiier  passes,  via  TrinidaC!^ 
tbe  Kiiton  Pass,  Cimmaroii,  Fort  Union,  and  the  Galisteo.  Tlie  latt^ 
route  has  been  adopted,  and  grading  has  been  carried  on  in  the  dire^^-^ 
tiou  of  Trinidad.  Tiie  distauoe  by  this  routs,  from  Pueblo  to  Sauta  F"*" 
is  three  linndred  miles. 

From  these  facts  it  would  aeetn  that  uo  leas  than  tlirec  railroad-)ii^« 
are  likely  to  i>a38  throngb  this  section,  and  that  one  or  more  of  th^Em, 
will  reach  the  Cerrillos. 

THE  TUBQnOISB  MirTE. 

Farther  north  than  the  Cerrillos  range  there  are  lat^e  hills  of  what 
appears  to  bo  tr!M;l)>t«,  and  in  one  ot*  tbexe  occurs  a  very  interestiag 
ancient  excavation,  known  us  the  Turquoise  mine.  It  comprises  tiro 
enormous  open  quarries,  perhaps  201)  feet  iu  depth  at  the  dee^iest  point, 
and  covering  an  area  of  several  acre«.  They  must  have  been  produced 
with  great  labor,  since  there  are  no  traces  anywhere  of  the  use  of  tod* 
or  gunjwwder.  Tradition  refers  these  workings  to  a  period  of  granter 
antiquity'  than  the  Spanish  occupfttion,  and  declares  them  to  have  been 
executed  by  the  Aztec  inhabilantsof  the  regions  who  pi-eceded  tbopivt- 
ent  Indian  races.  I  am  informed  that  stoue  liaaiiuers  have  been  tonai 
in  these  qnarries,  but  do  tools  of  any  met-al.  It  seems  at  first  incredible 
that  excavations  so  extensive  could  have  been  made  by  means  so  rude  and 
simple ;  but  a  cnrefal  examination  of  the  locality  convinced  me  that  Ihv. 
achievement  would  not  be  impracticable.  Tbe  trachyte  ii  seamed  sud 
fissured  throughont-,  at  small  intervals,  and  in  every  direction  ;  and  tbute 
is  uo  reason  to  donbt  that  baminers,  wedges,  and  levers  would  be  qitiie 
enfiicieut  to  remove  the  solid  masses.  The  torquoise  occurs  fully  in  Ih© 
fissnres,  in  the  form  of  narrow  seams  and  plates,  rarely  or  never  exceed- 
ing the  fntction  of  an  inch  in  thickness.  The  majority  of  the  seams  now 
exposed  sbow  the  impnre  green  variety,  which  is  worthless.  Tbe  present 
Pueblo  ludiaus,  like  civilized  people,  value  the  light-blue  tuiqaoit'e 
only.  Upon  this  tbey  seta  high  price,  being  willing,  as  1  am  iuf'ornie<l< 
to  barter  a  iwny  tor  a  specimen  of  good  color  auil  uniform  texture, 
large  enough  to  be  picrce^l  tor  a  necklace,  Tbe  visitor  to  this  locality' 
seldom  fails  to  Snd  a  few  bucks  or  squaws  squatting  upou  the  heapgi» 
debrU,  and  diligently  searching  for  small  fragments  of  blue  turqnoiai'i 
but  they  ap|>ear  never  to  have  conceived  an  idea  of  continuing  ibeei- 
csvation.  Indeed,  they  seem  to  have  that  aversion  for  mining  labor 
which  the  Indians  of  New  Mexico  have  probably  inherited  from  tbe 
days  of  Spanish  tyranny,  when  they  were  forced  to  work  as  peons  iu  Uis 
mine.  When  questioned  on  the  subject,  they  declare  that  tbis  miuewu 
worked  by  a  race  of  Indians  now  departed. 

SOUTHWESTERN   MINING  DIRTKICTS. 

During  my  visit  to  New  Mexico,  I  made  arrangements  for  full  report* 
from  competent  residents  concerning  theraining  regions  of  tbe  sou  thvrwt, 
Silver  City,  Socorro,  &e.  I  regret  to  say  that  these  reports  have  not  been 
received  in  time  for  the  present  report;  and  the  distance  and  difBcalty 
of  communication  have  made  it  impracticable  for  me  at  the  last  moment 
to  fully  supply  tbe  omission.  All  these  districts  are  still  in  tbe  opening 
stages  of  development.  Silver  City  may  be  said  to  have  got  fairly  siartert, 
having  several  mills  at  work ;  but  there  were  last  summer  no  deep  mines 
oi)en;  and  tbe  supplies  of  ore  were  from  comparatively  shallow  workings. 
Mr.  Burlingame,  formerly  territorial    assayer  at  Central  City,  Colo, 
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was  ID  charge  of  a  fine  mill,  containing  Briickner  cylinders  for  roasting, 
and  was  reported  to  be  running  it  Huccesfully. 

Prof.  N.  H.  Winchell,  director  of  the  geological  snrvey  of  Minnesota, 
has  putatniy  diHix)sal  hisnoteson  Southwestern  New  Mexico,  obtained  in 
18712  by  i)ersonai  examination ;  and,  although  the  period  which  has  since 
elapseil  has  been  one  of  considerable  activity  in  mining  in  that  region, 
and  hence  this  description  may  not  do  complete  jnstice  to  the  resources 
of  the  region  as  now  known,  yet  the  high  authority  of  the  observations, 
and  the  circnmstance  that  they  have  never  yet  been  publil4he<l,  together 
with  the  failure  of  my  recent  attempt  to  obtain  late  and  trustworthy  in- 
formation, lead  me  to  incorporate  them  in  the  present  report 

The  mines  visited  by  Professor  Winchell  comprised  certain  copper- 
claims  in  the  northern  foothillsof  the  Burro  Mountains,  the  Santa  liita 
copper-mines,  the  Lone  Mountain  silver-mining  district,  the  Silver  Flat 
mining-district,  the  Chloride  silver-mining  district,  and  the  Pinos  Altos 
gold-mining  district. 

The  foregoing  silver-mining  districts  are  situnted  in  close  proximity 
to  eacb  other,  and  in  Grant  County.  The  Chloride  and  the  Silver  Flat 
districts  are  near  Silver  City,  which  is  about  eight  miles  nearly  west,  from 
Fort  Bayard.  The  Lone  Mountain  district  is  about  eight  miles  south- 
east from  Silver  City. 

Copper, — ^The  Venus  Lead,  so  called,  is  situated  about  five  miles  from 
the  foot  of  the  principal  hills  of  the  Burro  Mountains,  and  in  one  of  the 
northern  foot-hills  of  that  range.    The  country  rock  is  an  im])erfect  pro- 
phyry.    Tbd  feldspar  crystals  are  white  but  rather  small ;  the  quartz  is 
iu  scattered  grains;  and  the  third  ingredient  is  a  soft  green  mineral,  the 
external  characters  of  which  resemble  those  of  chlorite.     The  whole 
readily  decomposes  and  is  easily  excavated  to  great  depth.    Openings 
have  been  made  at  a  number  of  places,  supposed  to  l>e  on  the  same  lead. 
The  principal  excavation  is  known  as  the  Venus  mine,  but  it  was  only 
16  feet  in  |>erpendicular  depth.  •  The  chief  deposit  of  ore,  so  far  as  dis- 
closed by  the  work  done  in  1872,  is  the  carbonate  of  copper,  of  which 
some  very  line  and  large  pieces  have  been  obtained.    There  is  also  more 
or  less  chrysocolla.    Tlie  whole  is  accompanied  with  considerable  mag- 
netite.    At  some  of  the  other  openings  in  an  east  or  northeast  direction 
from  the  Venus  mine,  supposed  by  tlie  owners  to  be  on  the  same  lead, 
the  ores  comprise,  besides  those  named,  copper  pyrite  anil  azurite.    At 
some  of  these  points  the  surface  indications  are  much  better  than  at  the 
Venus  itself.     The  sum  of  Professor  Wincliell's  observaitions  on  this 
location  resulted  in  the  following  general  conclusion  :  A  series  of  quartz 
veins,  about  a  foot  each,  some  very  well  marked  for  copper  and  others 
having  none,  cross  the  hill  on  which  the  principal  oi>ening  is  made,  in 
a  direction  northeast  and  southwest  nearly  parallel,  sloping  or  dipping 
to  the  southeast.    They  are  spread  over  a  suiface  of  abont  100  feet 
laterally,  so  far  as  yet  developed,  and  would  be  best  exi)osed  by  cross- 
tanneling  in  a  direction  southeaster  northwest  through  the  hill.    Some 
of  these  veins  are  traceable  on  to  the  adjoining  hill  northeast.     The 
effect  of  these  copper-bearing  veins  on  the  inclosing  rock  has  been  to 
disseminate  their  contents,  particularly  the  carbonate  of  copper,  through 
the  whole  mass  contiguous,  and  hence  the  green  carbonate  is  found  in 
all  natural  partings  and  cleavage  planes  where  it  could  accunuilate. 

Another  cnpriterotfs  vein  crosses  a  hill  a  short  distance  southeast  from 
that  in  which  the  Venus  is  situated,  and  is  known  as  the  Amsterdam 
lead.  It  has  been  but  very  little  explored,  it«  thickness  not  being  more 
than  4  to  G  inches,  so  far  as  ascertainable  from  the  development  made. 
This  de[K)sit  has  an  anomalous  character.    It  seems  to  be  destitute  of 
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real  qoartz.  It  coiiaist«  rather  of  a  neriea  of  im'gular  cicciionilaliou?  in 
the  clcuvagti  planes  of  the  syenite  It  is  not  coiiHtHutly  in  one  vein,  bat: 
BpreudH  and  branches  in  varions  directions,  apparently  following  tha 
natural  openings  in  the  rock.  This  ore  is  said  to  assay  by  biow-pipe 
Bxatninntion  a  considerable  amount  of  silver,  but  testa  which  I  havQ 
been  able  to  make  have  not  disclosed  any  silver.  The  copf>ei'-ores  con- 
Hist  of  the  fprven  carbonate,  some chrysocolla,  and  cholco|).v rites.  There 
is  alsoaliirge  [ler  cent,  of  iron.  This  ore  of  iron  nppcitrs  like  umgnclite, 
but  my  exiiuiinations  indicate  rather  an  uncertain  mechanical  mixtnre 
of  the  proto  and  sesqui  oxides  of  iron. 

Two  and  a  half  miles  southeast  of  the  Venus  lead  is  the  San  An- 
tonio location.  Thia  appears  on  a  hill  about  300  feet  above  the  ad- 
joining nrroyos.  In  approaching  it  from  the  northwest  it  shows  at  a 
distanceaconspicaousmnssof  greenish  rock  projecting  out  of  the  summit 
of  the  general  mass  of  the  hill.  On  a  near  approach  it  appears  to  be  a 
crumbling  syenite,  which  can  be  easily  excavated,  like  the  rock  of  the 
Vonns  mine.  It  parts  under  the  weather  into  angular  blocks  of  1 
inch  to  6  inches  in  diameter.  Oa  these  natural  divisions  or  planes, 
which  run  in  all  directions,  there  is  usually  a  scale  of  green  carbonate 
of  copper,  varying  in  thickness  fixini  the  mei'est  lilm  or  coloiation  M 
half  iiu  inch.  From  the  fact  that  the  action  of  the  weather  only 
separates  tbe  rock  along  these  planes  the  exposed  face  of  the  bluff 
looks  very  green,  and  seems  to  indicate  a  great  mass  of  green  cup]ier- 
ore,  but  on  making  a  fracture  through  the  rock,  independent  of  the 
natural  parting,  it  shows  ihe  syenite  only.  There  is  no  distinct  system 
of  veins,  and  tbe  only  guide  in  mining  or  developing  the  ore  will  b« 
the  jointing  system  of  tbe  syenite  rock,  which  indeed  is  complex  and 
various.  Yet  it  may  be  said  that  the  principal  .jointing  system  of  (he 
mass  runs  in  a  direction  abouf  north  .ind  south,  Bloplng  or  dipping 
at  an  angle  of  iibont  i'P  to  the  yjist.  Viiiidus  oth(.T  systrins  i-ioss 
this  at  different  angles,  separating  the  whole  hill  into  angular  blocks 
of  varions  sizes  and  shapes.  These  planes  of  separation  are  tbe  places 
of  do|iosit  of  the  copper.ore,  although  it  sometimes  embraces  contiu- 
nous  beds  that  have  much  the  appearance  of  veins.  Tlie  planes  of 
the  principal  system  of  joints,  at  least  that  which  bears  the  most  con- 
spicuous amount  of  copper-ore,  are  about  20  teet  apart.  1  saw  two 
such  planes,  containing  ore  from  1  inch  to  2  inches  in  thickucss. 
Sometimes  the  ore  in  these  planes  widens  out  to  3  inches  in  thickne^ 
bnt  soon  "pinches"  back  to  I  or  2.  There  is  also  a  light  stain  of 
copper  disseminated  through  the. entire  mass  of  the  rock.  The  only 
work  here  done  is  in  the  form  of  a  tunnel  that  enters  the  side  of  the 
hill  about  60  teet  below  the  summit,  intersecting  a  not-work  of  thio 
copper  films  and  scales.  This  ore  is  so  niingled  with  the  muss  i)f 
the  rock  that  none  of  the  part  ezcavate<l  has  been  deemed  wortli 
preservation.  The  location,  however,  of  the' tunnel  and  its  directioQ 
are  unfavorable  for  developing  the  ora  in  its  principal  deposits.  It 
runs  nearly  parallel  with  the  principal  system  of  joints.  The  highest 
estimate  that  can  be  made  of  the  iwr  cent,  of  copper-ore  compurad, 
bulk  Jor  bulk,  with  the  rock  necessarily  excavated  and  bandle<l  over 
to  obta.in  it,  is  one  five-hundredth  i>art. 

The  country  round  about  the  Venus,  the  Amsterdam,  and  San  Antonio 
locations,  is  hilly,  or  rolling,  with  the  same  kind  df  syenite  knobs,  and 
although  there  is  usually  a  thin  soil  derivable  from  the  disintegration 
of  the  rock  in  aitu,  so  as  to  conceal  the  mineral  contents  of  the  roctii 
fh)m  sight,  and  supporting  more  or  less  of  the  mountain  shrubs  or 
grasses,  the  trees  of  the  country  are  stunted  and  low-branched;  thef 
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occnr  withoat  the  frequency  of  trees  in  the  well-known  "oak  0|>enin^'* 
of  Michipin.  They  consist  of  pine  and  oak,  with  some  cedar.  The 
pines  are  sometimes  18  to  20  inches  in  diameter  at  the  base,  but  rarely 
over m  lioot.  They  sometimes  rise  25  feet  without  important  branches, 
bat  the  most  of  them  are  branched  more  or  less  to  the  ground.  The 
oaks  es|)eciaU3'  are  low-branched  and  spreading.  The  cedar  is  often  a 
luTgfd  tree  of  2  feet  in  diameter,  and  has  a  sound  trunk  for  10  or  20  feet, 
but  it  is  also  apt  to  be  branched  even  from  the  ground,  and  divided 
ioto  two  or  more  trunks. 

Ihe  only  reliable  water  available  for  milling  in  the  vicinity  of  the 
Venus  and  San  Antonio  leadd  is  southwest  from  the  Venus.    Here  a 
spring  of  water  is  disclosed  in  a  narrow,  marshy  place,  situated  between 
two  syenitic  hills.     At  the  time  of  my  visit  it  was  not  copious,  nor  did 
it  prG«luce  a  continuous  stream,  but  had  to  be  kept  cleaned  out  to  pro- 
dace  drinking-water.    In  the  wet  season  a  surface  stream  runs  from 
tbis  swale,  as  evinced  by  an  arroyo  farther  down.    About  GO  yards  far- 
ther still,  a  small  surface  stream  occasionally  appears^  in  this  arroyo. 
Streams  iu  New  Mexico  often  disappear  below  the  surface,  for  several 
miles,  or  entirely  evaporate.    In  the  Ibrmer  case  they  sometimes  spring 
oot  afresh  at  iK>ints  farther  down,  where  a  rocky  bed  forces  them 
to  the  surface  of  the  ground,  or  in  the  wet  season  become  rushing  and 
devastating  torrents.    Hence,  it  is  very  probable  that'a  little  excavation 
in  this  un'oyo  below  the  i>oint  where  the  spring  now  exists,  would  dis- 
cover, even  in  the  dry  mouths  of  the  year,  sufiicieut  water  for  running 
a  steam  engine. 

Besides  this  there  is,  during  several  months  of  the  year,  a  stream  of 
water  carrying  netirly  200  inches  running  within  half  a  mile  of  the  Sau 
Autonio  location. 

The  Santa  IJita  copper-mines  are  east  from  Silver  City  fifteen  miles. 
A  bluff  of  ejected  trap-rock  strikes  across  the  country  southeasterly,, 
presenting  a  jierpendicular  wall  from  five  to  eight  hundred  feet  high 
above  the  general  level,  facing  to  the  northeast.  This  wall  is  a  conspic- 
uous landmark  for  a  great  many  miles,  being  visible  from  the  Burro 
Uoantains,  a  distance  of  twenty  miles.  Its  northwest  termination  is 
abrupt,  and  is  marked  b^'  the  singular  i>erpendicular  column  known  as 
tbe  Kneeling  Virgin,  owing  to  the  resemblance  it  bears  to  a  draped 
female  fignre  kneeling  before  an  altar.  The  Santa  Ilita  mines  are  two 
and  a  half  miles  farther  northwest.  The  rock  here  inclosing  the  ore  is 
the  same  as  that  of  the  San  Antonio  in  the  Burro  Mountains — a  whiten- 
ing, crumbling,  syenitic  porphyry,  iu  which  the  hornblende  is  replaced 
by  chlorite,  (f )  The  ore  also  is  similarly  disseminateil  through  the  mass, 
tbere  being  no  true  veins,  not  even  a  trace  of  quartz  visible  to  the  un- 
aided eye.  Chemical  tests  alone  disclose  in  those  parts  most  decom- 
posed a  considerable  per  cent,  of  silica.  The  planes  of  jointing  hold  the 
ore.  The  most  of  it  is  green  carbonate  of  copper  or  malachite,  but 
within  this  carbonate,  which  occurs  in  irregular  nodular  courses,  is  usu- 
ally a  central  band  tif  the  average  thickness  of  three-quarters  of  an  inch, 
of  a  reddish-gray  copper-ore,  wiiich  has  a  cherry-red  streak,  and  tar- 
Jiishes  superficially  to  a  charcoal  black  after  long  exposure,  especially 
within  the  mine.  This  I  take  to  be  essentially  red  oxide  of  copi)er.  It 
embraces  frequently  small  dei)osits  of  native  copper,  and  is  associated 
f  with  more  or  less  impure  chrysocolla.  In  some  places  at  the  Santa  Kita 
Uiis  last-named  ore  was  seen  to  comprise  the  greater  portion  of  the  cen- 
tra] band  already  mentioned  as  embraced  within  the  green  carbonate. 
I  judge  that  between  one  and  two  hundredths,  bulk  for  bulk,  of  the  rock 
taken  from  the  mine  is  copper-ore.    The  mode  of  occurrence  is  precisely 

22  M 


3^8  uusnB^  AND  MiNiNia  WEST  OF  TOE  BOCKT  MomrrAm. 

• 

the  same  as  at  the  San  Antonio.  In  order  to  get  the  ore  it  w  neoeesaif 
to  remove  the  entire  mass  of  the  rock,  wbtofa  lis  everywhere  permeatei 
with  the  carbonate,  and  cacefolly  select  the  best,  The  thi^^eat  masaes , 
are  aboat  3inche8,  but  are  of  short  extension.  The  mine  is  now  opei^^ 
to  the  depth  of  100  or  150  feet,  and  consists  of  an  irregular  net- work  itf^ 
tnnnels,  which  ramify  underground  in  all  directions,  guided  only  by  tho 
indications  cflf  ore-  Occasionally  columns  for  the  support  of  the  supew 
curabent  rock  are  left  standing  by  the  miners*  < 

From  Mr.  James  Fresh,  who  last  superintended  the  working  of  V»  J 
mine,  the  following  particulars  were  derived : 

No  ore  was  worked  that  did  not  yield *50  percent.  For  taking  theoie  | 
out  Mexican  labor  was  employed.  The  men  worked  in  the  simplest  wiji 
piddng  the  rock  to  pieces  in  the  mine,  and  carrying  it  on  th^  baxta  ] 
up  the  almost  perpendicular  ladders.  They  were  obliged,  for  1  oei^  \ 
per  pound  of  the  oi*e  they  produced,  to  bring  it  to,  the  surface  ^f  thi* 
ground,  as  well  as  remove  all  refuse  rock  from  tlie  mine  and  dump  ft 
at  places  designated.  Two  men  usually  worked  in  company,  one  to  tiEi 
cavate  the  rods:  and  one  to  carry  it  out.  The  two  would  take  out  ai 
average  of  300  pounds  per  day.  Some  men,  especially  Americans,  wmdft 
take  out  1,000  or  1,500  pounds;  others  not  more  than  50.  They  wecM 
aUotted  to  certain  places  wh^re  they  must  work.  A  sort  of  white  roM^ 
obtained  in  the  mine,  which  has  a  slippery,  talcose  feel,  containing  soart^ 
carbonate  of  copper,  is  used  for  flux  in  reducing  the  harder  ore  of  tha 
mine.  There  is  said  to  be  enough  of  this  to  smelt  all  the  hard  ore,llii^ 
carbonate  contained  within  it  paying  for  working  it.  It  is  denomimMC 
^*  talc  "  by  Mr.  Freish.  I  have  not  ascertained  its  cheml<lal  comporitiMi^ 
but  am  satisfied  it  is  not  pure  talc  It  probably  contains  lime  andsi^mai 
with  some  soda  and  magnesia,  the  alkaline  constituents  giving  it  its 
flaxing  quality.  The  present  owners  are  Sweet  &  La  Cost,  of  San 
Antonio,  Texas,  Alexander  Brand,  agent,  Albuquerque,  New  Mexico, 
and  James  Fresh,  superintendent,  Silver  City,  New  Mexico.  It  is  gen- 
erally admitted  that  the  mine  was  included  in  an  old  Spanish  grant,  and 
by  that  title  is  now,  or  ^yas  recently,  held  by  a  widow  lady  now  living 
in  Spain,  her  agent  being  in  Old  Mexico.  If  she  has  any  agent,  he  has 
made  no  appearance  on  the  ground  within  the  last  fifty  years.  Mr. 
Willey,  a  lawyer,  claims  to  have  searched  out  this  old  title,  and  to  have 
bought  the  mine  of  the  he;rs  of  the  Spanish  lady.  He  is  making  efiForts 
to  obtain  a  United  States  title,  and  is  said  to  intend  working  the 
mine.  Work  on  the  mine,  Mr.  Fresh  said,  was  last  abandoned  because 
by  the  methods  employed  it  was  not  found  to  be  profitable.  They  used 
a  small  Mexican  blast  fnrnace. 

Near  this  mine  is  a  fine  constant  stream  of  water,  which  would  answer 
all  purposes  of  milling.  Wood,  also,  of  about  the  same  kinds  as  already 
mentioned  in  connection  with  the  Venus  and  San  Antonio  leads,  can  be 
obtained  in  the  neighborhood.  Mexicjins  carry  it  into  Silver  City  for 
$2.50  per  cord,  cutting  it  wherever  they  can  most  conveniently. 

It  is  quite  likely  that  other  locations  could  be  made  in  the  immediate 
vicinity  of  the  Santa  Eita  that  would  prove  equally  good.  The  hills 
about  are  low.  There  is  a  great  similarity  in  the  rock,  and  it  may 
be  presumed  that  it  carries  the  gieen  carbonate  and  red  oxide  in  the 
same  manner  as  developed  in  the  Santa  Eita. 

Silver. — In  the  Lone  Mountain  silver-mining  district  the  mode  of 
ocxjurrence  ot  the  silver-ores  is  the  same  as  at  the  Silver  Flat  district, 
and  as  the  information  obtained  will  not  warrant  me  in  presuming 
to  give  a  complete  account  of  each,  they  maj^  be  inclnded  in  one  gen- 
eral description.    In  this  description  the  Chloride  silver-mining  district 
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may  be  partially  included,  although  on  the  flat  at  Chloride  the  ores 
occur  in  au  exceptional  manner,  and  will  need  special  description. 

In  ea<-h  of  these  districts  there  are  a  great  many  separate  locations 
owued  by  diftereut  parties,  the  several  merits  of  which  Professor  Win- 
cheil  had  no  time  to  investigate.    But  from  what  he  saw  he  became 
convinced  that  there  is  good  reason  for  predicting  a  rapid   develop- 
ment of  these  districts  on  their  own  merits.    The  silver  occurs  in  or 
as80ciateil  with  a  metamorphic  limestone,  which  is  probably   of   the 
carboniferous  age.    A  belt  of  low  hills,  only   one   side   of  which    is 
usually  of  limestone  dipping  with  the  slope  of  the  hill,  runs  east  and 
vest,  extend  from  the  Gila  River,  perhaps  from  some    point    farther 
vest,  au   unknown   distance   easterly,  including  the  Chloride,  Silver 
Flat,  and  Lone  Mountain  silver-mining  districts,    it  seems   to  taper 
to  a  point  toward  the  Gila,  and  also  below  Lone  Mountain,  covering 
a  distance  of  thirty-live  or  forty  miles,  having  a  width  of  about  four 
miles.    On  either  side  of  this  belt  of  limestone  hills  are  granite  hills. 
The  limestone  lies,  wherever  he  was  able  to  make  examination,  imme- 
diately   on    the   granite,  which   is   uniformly  decomposed  to  a  great 
depth,  becoming  more  or  less  perfectly  kaolinized.    This  limestone,  in- 
stead of  being  entirely  on  one  side  of  the  hills,  sometimes  caps  the 
bills,  descending  equally  on  different  sides,  granite  occurring  round 
the  bases.    The  metal  is  most  frequently  on  the  east  side  or  the  north- 
east, and  well  toward  the  flat  or  loot  of  the  hill.    The  eastern  slopes 
contain  the  limestone   farther  toward    the  valleys  than  the  western. 
The  ores  are  the  chloride  of  silver,  the  sulphurets  of  silver  and  lead,  and 
Dative  silver.    There  is  also  a  great  quantity  of  iron-ore.    While  there 
arc  some  true  leads  of  quartz  carrying  silver  ore,  traceable  for  several 
thousand  feet,  at  all  these  districts,  the  most  frequent  occurrence  of  the 
ore  is  in  detached  and  irregular  patches  or  pockets.    This  is  true  parti- 
colarly  of  the  chloride.    Sometimes  a  complete  network  of  fine  veins  is 
found  to  be  rich  in  silver-ore.    This  irregular  manner  of  occurrence  of 
these  ores  in  these  districts  has  induced  a  change  from  the  usual  method 
of  making  locations  at  the  Chloride  district.     Instead  of  locating  on  a 
lead  in  linear  feet,  the  claims  are  taken  as  squares  or  blocks,  60  feet 
wide  by  100  feet  long.    At  the  Lone  Mountain  and  the  Silver  Flat  dis- 
tricts the  miners  insist  that  their  locations  are  on  continuous  quartz 
veins,  and  from  occasional  croppings,  which  seem  to  occur  on  all  hands 
very  irregularly,  they  fancy  they  can  trace  their  leads  over  the  surfaee. 
They  have  usually  done  very  little  work  on  their  locations  beyond  that 
necessary  to  hold  their  claims.    Several  Spanish  arrastras  are  in  opera- 
tion at  Silver  City,  reducing  by  the  amalgamating  process  the  ores  of 
the  Silver  Flat  and  the  Chloride  districts,  the  ore  from  the  latter  place 
being  carried  to  Silver  City,  a  distance  of  two  miles,  in  order  to  reach 
Water.    Arrastras  are  also  at  work  at  ihe  Lone  Mountaan  district,  on  ores 
taken  oat  there.    The  Mexicans  also  have  smelting-works  of  an  inferior 
kind  established  at  Silver  City  for  reducing  the  more  refractory  ores, 
ROch  as  argentiferous  galena.    They  obtain  their  ore  generally  by  theft 
from  the  various  openings  that  have  been  made,  not  a  location  being 
owned  by  them.    In  addition  to  these  cheap  methods  for  reducing  the 
ores  of  these  districts,  one  or  two  good  steam-mills  have  been  erected  dur- 
ing the  past  year,  by  which  the  ores  of  the  Chloride  and  the  Silver  Flat 
districts  will  soon  be  more  perfectly  and  more  cheaply  reduced.    Mr. 
(Coleman,  the  owner  of  the  first  mill  completed  and  in  operation,  owns 
important  interests  in  the  Chloride  district,  but  is  more  than  occupied 
with  the  redaction  of  ores  from  other  .locations.     His  being  the  only 
mill  in  working  condition,  he  is  pressed  with  custom-work.    Many  of 
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the  miners  have  taken  out  ore,  aud  are  compelled  to  keep  it  in  store  till 
facilities  lor  reduction  can  be  had.  Meantime,  being  generally  poor 
men,  they  reduce  by  the  siniplest  metliods  such  quantities  as  will  furDi(«Ii 
theiF  daily  subsistence.  At  Lone  Mountain  also  aiTangements  had 
already  been  made  early  in  1872  lor  the  erection  of  a  lO-stamp  mill,  by 
Mcintosh  &  Hackney,  a  llrm  known  as  the  Lone  Mountain  Miuiug 
Company. 

The  water  at  Silver  Gity  is  not  very  abundant.  At  Lone  Monutain, 
although  there  is  not  abundant  surface-water,  a  good  supply  is  obtaiut*<l 
by  sinking  wells  and  opening  ditches.  Some  partis  of  the  yejir  there  is 
abundant  water  at  both  these  places. 

The  following  minutes  from  Professor  WinchelPs  note-book,  gathered 
hastily  as  he  passed  over  the  ground,  will  convoy  a  better  idea  of  these 
districts,  perhaps,  than  could  be  given  in  any  other  way,  although  the  state- 
ments of  the  miners  concernitig  the  yield  of  their  locations  must  always 
be  taken  cum  grano  mlis.  These  minutes  pertain  only  to.  such  locatioiifl 
as  Professor  Winchell  hiippened  to  meet  with,  or  to  those  to  which  his 
guides  took  him.  There  are  many  others,  the  names  of  which  even  he 
could  not  ascertain,  which  may  be  as  good  as  those  named.  He  does 
not  wish  to  be  understood  as  expressing  a  decided  opinion  on  the  merits 
of  many  of  these  claims,  compared  with  others.  The-se  notes  express 
the  truth  as  nearly  as  he  was  able  to  obtain  it,  both  in  respect  to  the 
aspect  of  the  various  locations,  and  the  jield  they  severally  afford. 

1.  In  the  Lone  Mountain  ciUtricL — The  Home  Ticket,  owned  by  Frost  & 
Co. :  vein  about  25  inches,  in  limestone,  shows  silver  glance,  horn-siiver, 
and  a  little  native  silver;  direction  about  north  and  south;  opeuiug 
about  6  feet ;  gray  ore,  said  on  rough  assay  to  run  $2,000  per  ton ;  trace- 
able 4,000  feet. 

The  Home  Ticket,  first  extension,  opening  5  feet  deep;  vein  18  inches; 
one  wall-rock  well  defined  ;  somewhnt  scattered  otherwise  ;  vein  heiv 
seems  a  breccia  ted  in  jeete<l  conglomerate,  with  some  quartz  and  consider- 
able calc-spar ;  ore  chloiide  and  native  silver  ;  eight  days'  work  by  tlim* 
men  is  said  to  have  ])r()(luce(l  ei^ht  tons  of  ore;  vein  traceable  4,000  leet. 
George  A.  Allen  «S:  Co.,  of  Fort  Bayard,  owners. 

The  Silver  Tree:  owned  by  Frost  &  Co.,  (nine  partners;)  thin  veins 
scattered  over  a  space  of  4  or  5  feet,  some  G  inches  thick  ;  excavation 
about 4  feet;  in  limestone,  veins  not  well  defined  ;  general  direction ea>t 
and  west. 

The  Ivelief :  owned  by  George  Warren  <S:  Co.;  horn-silver  and  native: 
a  value  of  8l,'">00  taken  out  of  a  hole  two  ixxls  long  and  about  4  Iccc 
<leep.  Vein  in  limestone,  about  G  inches  wide;  said  to  be  one  of  the 
richest  veins  yet  discovered. 

The  Twilight:  between  5  and  G  feet  wide,  same  rock  and  form:  shaft 
20  feet;  traceable  half  a  mile;  owners,  Stearns  <S:  lU^isen. 

The  Far  West :  three  feet  wide ;  §200  i>er  ton  ,  owned  by  Frost  &:  Co. 

The  Copper  Point :  comprises  several  leads ;  one  chunk  of  500  iK)Uuds 
said  to  be  nearly  pure  platanea;  owners,  ]Ma»'khatn  &  (^o. 

The  Calumet :  81G,00{)  ])er  ton,  (selected  sample,)  goes  Si  per  pound  iii 
the  arrastra ;  owners,  Mcintosh  &  Hackney. 

Shook  and  Tisions  Mine  :  twenty -foot  shaft ;  assays  8"). 

There  were  many  others  not  seen  by  me.  This  district  is  not  yet  fully 
prospectcMl. 

Also  the  following  were  seen  at  Lone  •Mountain: 

The  Durango:  vein  3  feet  average,  in  the  1,200  feet  owned  ;  tr*ieeaM<? 
about  two  miles;  shaft  G  feet;  owners,  Mcintosh  &  Ilackney. 
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The  Hambng :  traceable  aboat  a  mile ;  vein  4  feet  in  limestODe ;  shaft 
!8 feet;  on  the  vein  only  6  feet. 

The  Mohawk :  Tein,  about  2  feet  average ;  traceable  one  mile ;  mns 
ortheaAt  and  southwest;  shaft,  5  feet;  limestone  walls;  owners,  Lone 
loontain  Mining  Company. 

The  Bosario  affords  fine  ore;  vein,  4  feet;  shaft,  8  feet;  limestone 
alls;  contains  some  of  the  best  ore;  owned  by  the  Lone  Mountain 
lining  Company. 

The  Saint  Lonis:  vein,  2  feet;  shaft,  6  feet;  runs  in  abont  the  same 
UTCtion  as  the  last;  owners,  Lone  Mountain  Mining  Company. 

The  Big  Emma:  vein,  4  feet  at  22  feet  depth,  with  one  wall-rock  well 
efiued ;  the  other  is  le^^s  regnlar ;  it  is  in  limestone.  First  ore  worketi 
t  this  place  was  amalgamated  by  Coleman,  at  Silver  City,  worked  on 
alves,  and  was  said  by  tbe  owners  to  have  given  at  the  nite  of  128 
ances  retort  to  the  ton.  Tbe  foreman  at  the  mill,  when  I  subsequently 
iterrogated  on  the  subject,  said  it  produced  at  the  rate  of  54  |K)und*s 
rem  8  tons. 

In  the  arrastra  process  nothing  under  $200-ore  will  pay  working, 
ocording  to  the  statements  of  owners.*  Six  animals'  expense  is 
onnted  eqnal  to  that  of  one  engine.  Two  arrastras  and  one  pan  will 
«dace  1^  tons  of  ore  per  week.  In  the  process  salt  and  mercury  are 
i8ed.  Suit  is  obtained  from  the  vicinity  of  Santa  Fe,  and  also  from 
liferent  places  east  of  the  Rio  Grande.  At  Silver  City  it  costs  93.50 
wr  $4  per  hundred.  Mercury  at  Silver  City  is  worth  f  1.40  to  $1.00 
per  pound.  One  hundred  or  one  hundred  and  fifty  |)ounds  are  needed 
for  each  barrel  or  amalgamator.  Loss  is  about  1^  pounds  per  ton  of 
ore.  Mr.  Coleman  receives  from  20  to  30  ounces  of  silver  i)er  ton  for 
epstom-work,  the  black  ores  running  higher  than  others.  Unrefined 
Blver  passes  at  Silver  City  for  a  dollar  per  ounce. 

2.  In  the  SUrerFlat  district, — Tbe  Eclipse  Tunnel,  owned  by  the  Eclipse 
Foonel  Company,  is  tbe  most  extensive  piece  of  mining- work  yet  done 
in  the  district.  This  tunnel  runs  a  little  south  of  west,  aud  is  in- 
tended to  cut  leadb  in  the  bill  south  and  west  of  Silver  City.  It  has 
\  perpendicular  cross  section  of  6  f^et,  and  a  horizontal  one  of  5  feet. 
it  is  now  drifted  in  128  feet ;  work  suspended  for  lack  of  funds.  It 
)egin8  in  the  common  crumbling  feldspathic  porphyry  of  the  country, 
|Dd  continues  so  about  05  feet.  Then  it  strikes  a  siliceous,  dark-colored 
imestone,  which  is  the  same  as  tbe  stone  of  tbe  Silver  Flat  district, 
f&sper  bands  cross  it  It  sometimes  shows  fossil  shells.  At  the  depth 
i  65  feet,  between  the  porphyry  and  the  limestone,  is  a  quartz  leatl  of 
t  feet,  cut  by  tbe  tunnel.  It  is  said  to  have  contained  some  silver. 
%ere  is  also  a  tbin  casing  or  deposit  of  tbe  iK)rphyry  on  tbe  limestone 
ide  of  tbe  le^d.  This,  however,  is  said  not  to  be  constant,  tbe  lead 
eally  being  embraced  between  the  two  kinds  of  work.  Just  on  tbe 
»row  of  the  hill  above  tbis  tunnel  is  a  15-foot  shaft,  on  a  lead  of  10 
Qches,  supposed  to  be  a  spur  or  part  of  tbe  main  lead  of  18  incbes 
Pbich  mns  parallel,  or  nearly  so,  with  it,  both  together  called  the 
b-abam  lodes.  There  are  three  others  of  these  lodes,  which  are  to  be 
Qt  by  tbe  tunnel.  Tbe  tunnel  company  have  the  right,  also,  to  all 
ther  leads  cut  which  may  not  have  been  located  at  tbe  time  these  were, 
he  claim  on  eacb  lead  is  1.2(K)  feet^ — 000  feet  each  side  of  tbe  tunnel, 
ifter  passing  the  present  claims  of  tbe  company,  500  feet  are  allowed 
y  congressional  law  on  other  leads.  Tbe  lead  seems  to  be  loaded  with 
on-ore,  yet,  doubtless,  would  develop  silver  at  a  short  depth.     Many 

'  This  is  au  extruordiiiary  statementi  winch  I  am  at  a  loss  to  tinderstaud. — R.  W.  R 
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of  tbe  leads  in  the  Silver  Flat  district  are  characterized  by  a  heavy, 
earthy  iron  ore,  essentially  true  magnetite,  with  very  feeble  uiagneric 
power.  This  iron-ore,  sometimes  mistaken  for  sulphuret  of  silver,  is 
said  not  to  prevail  at  great  depths,  but  that  the  experience  ot  the 
deeper  shafts  has  been  that  the  leads  pass  into  calc  spar  and  quartz 
carrying  various  ores  of  silver.  This  iron-ore  is  eaithy  and  usually 
amorphous,  soiling  the  fingers.  The  prevailing  color  it  jet  black,  but  it 
is  also  sometimes  tinged  witb  red.  These  Braham  lodes  run  in  a  direc- 
tion northeast  and  southwest — at  least,  so  the  claim  is  defined. 

The  Robt.  E.  Lee :  owned  by  the  Lee  Company  ;  shaft,  35  feet;  lead, 
4  feet;  with  various  quartz,  feldspar,  magnetite,  and  chloride  ot  silver: 
situated  near  the  tunnel  on  Mineral  Point ;  claim  1,000  feet ;  directiou 
about  the  same  as  others,  northeast  and  southwest,  more  nearly  uoriU 
and  south. 

The  Twin  :  owned  by  the  Silver  Flat  Mining  Company ;  claim  1,800 
feet;  very  conspicuous  vein,  running  about  northeast  and  southwest; 
this  is  the  original  location  of  the  Silver  Flat  district,  made  bj  the 
Bullard  Company,  eight  in  number;  lead  aV)out  eight  feet  wide. 

The  Legal  Tender :  owned  by  the  Silver  Flat  Mining  Company ;  sitn- 
ated  near  the  Twin  lode ;  shaft,  45  feet  deep ;  vein,  4  feet  at  the 
bottom;  ore  and  gangue  similar  to  the  Robt.  E.  Lee;  said  to  be  the 
"champion  mine"  of  the  country;  one  of  the  first  discoveries.  This 
company  also  own  monster  croppings,  named  Eutah,  Twin  No.  2,  aud  a 
part  of  the  New  Issue  claim  in  the  immediate  vicinity. 

The  Little  Giant  is  farther  northwest  from  Twin  No.  2 ;  owned  bv 
Milby  &  Co.;  vein  of  20  feet;  more  or  less  quartz  aud  ore.  it  is  a 
smelting  ore,  with  little  waste  apparently,  but  of  a  low  grade.  It  is 
15  rods  from  the  Great  Eutah  lead ;  shaft  20  feet,  and  a  cross-cut  6  feet 
deep. 

The  New  Issue  is  a  vein  of  irregular  shape  and  width,  from  5  feet  to 
15;  mean  direction,  south -southwest  and  north  northeast;  exravation 
to  the  depth  of  12  or  15  feet,  irregularly  over  the  leail.  A  tunnel  i.s 
begun  on  the  north  side  of  the  hill,  intended  to  cut  the  New  Issue;  en- 
tered about  25  feet. 

The  Mother  lead  is  owned  by  Hammond,  Kead  &  Milby,  of  Silvei 
City.  It  is  a  conspicuous  vein  of  quartz,  running  in  a  diiection  north 
west  and  southeast,  and  is  traceable  for  a  mile.  In  that  distance  seve 
ral  claims  are  located  on  it.  It  is  said  to  be  70  I'ret  wide,  but  it  is  no! 
satisfactorily  opened  so  as  to  reveal  its  width  or  its  n)ineral  elianieter 
It  is  taken  up  and  named,  on  the  snp})()siti<)n  that  it  is  the  mother -rcii 
of  the  country  from  which  the  ores  of  the  ISilver  Flat  aud  the  Chioridt 
districts  are  derived.  It  is  admitted  to  be  a  low  grade  ore,  although  ii 
is  stated  that  ore  taken  from  the  de[)th  of  S  feet,  afforded  at  the  rate  o 
$oO  per  ton;  assayed  by  AYhitehill  &  Tidwell,  of  Silver  City,  by  ilu 
arrastra  process;  ehiiin  of  the  above  i)artiesis  l,cS(;o  feet;  shalt,  S  leet 
This  lead  runs  across  the  low  ground  intervening-  between  the  Silvej 
Flat  and  Chloride  districts,  and  w(»ll  on  to  the  hills  on  which  many  o 
the  locations  of  both  districts  are  made,  crossin^^^  all  the  other  socalleii 
leads,  and  acting  as  an  inde])endeiit  system  of  fracture. 

The  Laura  lode  and  mine  are  owntMl  by  Braham,  Foster  &  Clian<ller 
vein,  10  to  12  feet  wide ;  (juartz,  with  various  ores  of  silver,  some  coj* 
])er  and  iron  ;  considerable  waste-rock  on  the  top;  shaft  about  8  feet 
said  to  assay  $100  to  S-^JOO  per  ton. 

.*).  In  the  ChlorUle  diatricL — The  Lil}^  mine  shows  a  vein  running  <*a.^ 
aud  west,  of  an  average  width  of  15  inches;  ore  very  good;  argeniift 
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ODB  galena,  chloride,  aud  aome  native;  claim  800  feet  long,  100  feet 
vMe;  owned  by  B.  B.  and  J.  li.  Metcalf. 

The  Two  Ikea :  owned  by  Coleman  &  Stearns.  This  mine  is  located 
bf  Bqoarea.  It  shows  au  irregular  and  altogether  new  manner  of  oc- 
cmrence  for  silver-ores.  The  principal  ore  obtained  is  a  chloride,  but 
irgentifei'oas  galena  and  native  silver  also  occur.  The  following  sketch 
uay  show  the  superposition  of  the  various  rocks  connected  with  this 
kicatioa,  and  the  relation  of  the  mine  to  them,  as  well  as  the  sitaatiou 
of  Uie  principal  deposits  of  ore. 


JL 


A  sbaft,31foet,  B,  Two  Ikea  ledge,  C.luneahnie  hUL 

ITo.  1  is  soil  nnd  mixed  drift ;  i  feet. 

No.  2  id  a  reddish  and  variegated  shale.  When  powdered  and  well 
mixed  the  color  of  the  mixture  is  drab.  It  is  in  regular  layers,  but  is 
nsjly  excavated.  The  strata  are  □  on  conformable  both  with  the  drift 
>nd  with  the  limestone  below  ;  1  to  30  feet. 

Xo.  3  is  a  uietamor[)hic  limestone,  in  which  occur  the  most  of  the  ores 
ilread.v  dcsiTibei],  and  all  the  locations  mentioned  at  Lone  Mountain  and 
Silver  Flsit,  and  the  most  of  those  of  the  Chloride  district.  The  upper 
smface  of  this  limestone,  where  it  is  seen  overlain  by  Xo.  2,  is  very  rough 
and  rouiideil  angular,  with  sudden  promineuces  and  depressions.  Far- 
ther up  the  hill-side,  where  the  shale  does  not  cover  it,  the  limestone 
Rhows  carboniferous  fossils,  but  it  is  generally  highly  metamorphic,  the 
bedding;,  even,  being  destroyed.  It  has  numen)us  Joints  separating  it 
into  cuboidal  masses.  These  joints  are  often  the  places  of  deposit  of  the 
Ores  of  iron  and  silver.  Thickness  unknown,  but  from  50  to  100  feet. 
Underlying  this  is  the  feldspathic  porphyry  of  the  couatry  already  de- 
(icribed. 

The  Two  Ikes  mine  is  situated  at  the  foot  of  the  hill,  and  near  the 
]>lace  ^vhere  the  shate  lirst  appears  overlying  the  limestone.  A  shallow 
t>lopiiig  shaft  or  tunnel  has  been  sunk  through  the  shale,  and  then  fol- 
lows the  liiuestono  surfm^e.  The  ore  is  fuunil  in  Irregular  patches  and 
inaases,  occupying  the  depressions  in  the  surface  of  the  limestone. 
I'liey  vaiy  from  4  inches  to  J  and  'S  feet  in  thickness.  The  ore  is  prin- 
cipally the  chloride  of  silver,  with  gangue  nick  of  calc-spar.  It  is  easily 
crushed  and  retluced.  Sometimes  these  deposits  are  followed  to  some 
depth  in  the  limestone  below,  where  blasting  becomes  necessary. 

The  Texas  is  owned  by  Pearce  &  Metcalte,  aud  is  one  of  the  most  ex- 
tensive openings  in  the  district. 
The  Sieneca,  owned  by  Breman  &  WhitehitI,  is  largely  worked. 
The  King's  Own  goes  through  iJ  feet  of  limestone  before  getting  the 
ore. 
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The  Providentia  is  also  extensively  opened.  It  is  owned  by  Col.  J. 
F.  Bennett,  I.  N.  Carrasco,  J.  R.  Johnson,  and  others.  It  is  located  in 
the  limestone  on  the  side  of  the  hill.  These  parties  are  coutideut  the 
ore  runs  in  a  northeast  and  southwest  direction,  or  more  nearly  north 
and  south,  and  show  three  large  openings,  said  to  be  on  three  separate 
large  veins.  The  Providentia  lead,  at  the  principal  place  opened,  is 
claimed  to  develop  a  t))ickuess  of  30  feet,  and  in  reality  the  ore  does 
occur  irregularly  over  that  whole  interval.  It  will  probably  also  be 
found  in  the  same  way  if  they  should  continue  to  excavate  over  the 
width  of  twice  30  feet,  or  to  an  unknown  extent ;  this  is  owing,  as  al- 
ready said,  to  the  usual  pockety  or  isolated  wanner  of  deposit.  Mr. 
Johnson  told  me  that  a  quantity  of  ore  from  the  Providentia  was  sent 
East  for  smelting,  the  amount  being  1,900  pounds.  It  was  reduced  at 
Kewark,  N.  J.,  and  returned  a  clear  profit  (net)  of  $752.55. 

The  Irving  mine  is  in  the  limestone,  in  the  flat ;  shalt,  18  feet;  vein 
said  to  be  6  or  12  feet  wide ;  not  defined.  The  ore  here  seems  to  occur 
promiscuously  in  the  joints  and  pockets  of  the  rock ;  owned  by  Wm. 
Irving,  Silver  City. 


CHAPTER     VIII. 

AEIZOHA. 

My  information  in  regard  to  some  parts  of  this  Territory  is  very  mea- 
ger. As  usual,  I  am  indebted  to  John  Wasson,  surveyor-general  of  the 
Territory,  for  notes  from  different  parts  of  the  country.  This  gentleman 
had  the  assistance  of  Messrs.  A.  J.  Fiulay,  F.  H.  Goodwin,  and  E.  M. 
Pearce,  of  Arizona. 

Ill  Yuma  County  several  of  the  older  mines  in  Castle  Dome  district 
have  been  worked,  and  one  or  two  nc^w  discoveries  of  vory  n<'h  ar«ren- 
tiferous  galena  are  reported.  Much  money  is  reported  to  lia\  c»  been  ex- 
pended in  this  district  during  the  year  in  explorations.  The  shipments 
of  galena  by  the  Colorado  Steam  ]S'avipition  Company  dniin^-  187^> 
were  270  tons,  by  far  the  greater  j)art  of  which  came  from  Castle  Dome. 
The  silver  value  of  this  ore  in  San  Francisco  was  about  675  per  ton. 
Mr.  Wm.  P.  Miller,  a  mine-owner  in  Castle  Dome,  has  endeavored  to 
raise  capital  in  San  Francisco,  for  the  purpose  of  erecting  smelt ing- 
works  in  the  district.  It  is  recently  reported  that  he  has  had  success, 
and  that  the  works  will  soon  he  commenced. 

The  Sonoita  mining  district  was  orpmized  Jin  April,  187.'>.  About 
82,500  have  been  exi)ended  here  in  explorations  and  developments. 
The  district  lies  in  the  extreme  soutlnvestern  i)ait  of  the  county.  Sev- 
eral veins  have  been  located  and  opened,  the  i)ieked  ore  from  \vhi<'h  is 
worth  about  8123  per  ton  in  silver,  and  carries  frou)  20  to  oO  per  ceut. 
of  copper. 

Near  Gila  City  the  Alva  mine  was  discovered  and  located  about  June. 
The  ore  found  here  is  an  argentiferous  copper  ore;  the  silver  value  of 
shipping-ore  being  reported  as  above  8100  per  ton.  The  phK-er-minos 
at  Gila  City  and  La  Paz  have  been  worked  irregularly,  as  in  forux 
years,  by  Indians  and  jMexicans.  The  process  of  '^dry  washing*'  hi 
been  followed  altogether,  and  as  most  of  the  gold  has  been  taken  oi 
in  small  lots,  and,  as  remarked  above,  by  Indians  and  ^Mexicans,  it  is 
very  difficult  to  arrive  at  the  yield  of  the  placers.  Mr.  F.  II.  Goodwin, 
the  sheriff  and  assessor  of  Yuma  County,  estimates,  however,  judging 
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from  the  amounts  bonffht  by  the  merchants  in  Arizona  City,  that 
SHi.tlOO  will  cover  the  total  yield  of  the  two  liehls  bei-e  spoken  oi\  tor 
the  year  1873. 

From  Williams^s  Fork  1(K)  tons  of  copper-ore  have  l>een  shipped  tlnr- 
ing  the  year. 

Id  Pima  Coanty,  where  niininjr  operations  have  heretofore  Iven  \m- 
poswihle,  on  accoant  of  the  hostility  of  the  Ajmches,  eonsideniMc  work 
.  has  been  done  In  various  paits  of  the  county,  ^ince  the  Indians  have 
been  forced  to  keep  the  i)eace.     Little  or  no  ontside  capital  has  cmujo 
into  the  county,  but  the  merchants  professional  men.  and  iioveinr.icnt 
officers  at  Tucson,  have  taken  hold  tht^mselvcs.  aiul  have  s])ent  a  i*o!i- 
Biderable  amonnt  of  money  and  much  time  in  dcvelopin;;  lodes  of  ptld, 
silver,  and  copper.    Early  in  187:^,  C.  (.).  Hrowii  a!ul  others  math*  sev- 
eral prospecting  trips  into  the  mountains  from  forty  niilrs  west  of  Tuc- 
son, and  discovered  many  abandone<1  mines  carrying  silver  and  ropptM, 
ps]iecially  the  latter.    Subsequently,  Tully.  Ochoa  «S:  To.,  an<l   K.  M. 
Pearce,  entered  into  partnership  with  Mr.  Bmwn,  and  s(^me  labor  was 
done  on  the  discoveries  from  time  to  time,  until  rarly  in  November, 
vheu  a  regular  force  of  men,  provided  witli  everything  necessary,  was 
pot  to  work  on  the  Mammoth  lode.    At  the  end  of  the  year  a  sliaft  5 
Im  by  6  feet  in  the  clear,  was  down  CO  feet  and  sinking  was  still  going 
ou.    A  shaft  is  sunk  along  one  wall  of  the  vein,  which  is  well  defined, 
and  stands  entirely  in  ore,  no  cross-cutting  having  been  done  to  find  the 
other  wall.    The  vein  contains  evidently  a  large  amount  of  native  cop- 
iw,  as  do  many  of  the  copiwr  veins  of  that  part  of  Arizt^na.     Assays 
of  Hjiecimens  sent  to  San  Francisco  show  a  minimum  percentage  of  41 
and  a  maximum  of  Si)  per  cent,  of  copper:  there  aiv  about  $24  of  silver 
in  a  ton  of  ore.    The  company  is  now  preparing  to  ship  (>0  tons  to  San 
Frands<:o.    After  the  Mammoth  is  opened  sulliciently  by  a  shaft  to  the 
dqiih  of  at  least  100  feet,  and  by  levels  run  from  that  i>oint.  the  Young 
America,  another  copper  lode  near  by,  is  to  be  devt»loped.     This  lode  is 
^leet  thick  at  the  surface  and  the  oiv  is  very  rich  in  copper. 

AlK)ut  seventy  Ave  miles  southeast  of  Tucson,  in  Patagonia  M<mnt- 

i^ins,  Messrs.  £.  N.  Fish  and  i).  A.  iiennett  have  had  several  men  at 

^ork,  for  the  two  or  thive  last  months  of  the  year,  in  sinking  a  lUO-foot 

^baft  on  a  lead  and  silver  vimu.     This  vein  is  shown  in  the  shaft  to  be 

from  UJ  to  5  feet  wide.    The  lead-ore  occurs  very  solid,  and  can  be  easily 

sorted;  but  it  is  not  rieh  in  silver.     The  owners  of  this  mine  inteml  to 

erw!t  a  smelting-furnace  in  the  rear  of  the  Tucson  fhnning-mill,  and  to 

nsp  |Niwer  from  that  establishment,     (iovernor  Sallord,  Dr.  J.  C.  Handy, 

•J.  W.  Hopkins,  K.  N.  Leatherwood,  J.  1).  Fry,  an<l  Thomas  (Gardner, 

(fHiimenced  during  187.5  to  di'vi'lop  the  Fren<'h  mine,  situateil  about 

sixty  miles  southeast  of  Tucson,  on  the  north  slope  of  the  Patagonia 

)I(;nntains.     They  have  ex|MMuh»d  a  considerable  sum  in  working  the 

Diines  and  the  eri*ction  of  small  reduction-works.     These  consist  of  iwo 

^luall  furnaces.     Working  tesis  which  have  been  made  by  Mr.  (Janlner 

^ilii  the  ore  from  this  mini*,  show  that  .J.'i  per  cent,  of  lead  and  :\  pmnuls 

Of  silver  i)er  ton  can  be  extracted  by  smelling.     In  the  shaft,  which  is 

^Uuk  to  a  depth  of  lio  feet,  L'L*  inches  of  argentiferous  lead  are  exposed. 

An  otiicial  survey  has  been  made  of  the  claim,  and  a  United  States 

Patent  has  been  a])plied  for. 

Peter  Forbach,  of  Sacaton,and  tin*  Starrar  l>rothers,of  Phainix,^liscov- 
^'red,  early  in  1873,  a  vein  of  argentiferous  lead  oiv  in  the  mountains, 
Ubout  thirty  miles  south  of  Saeaton.  Tln\y  have  <hme  considerable  work 
b)  developing  the  mine,  following  the  vein  on  the  surface  and  sinkinir  a 
^huf  t  30  feet  dce]>.    In  the  latter  the  vein  is  exposed  3  feet  wide.    In  the 
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lBl^pHtof.1l»'T«wtlt«rerectpila8m!i1irurnar«at  SacHfon,  to  sm^  I 
tfaeorefiouthelzminMit  bat  quite  lately  tlu-y  Lave  cliangedtUeir  plana, 
and  are  now  erecting  a  ramacu  wirhia  a  mile  of  the  mine. 
>^  In  Pinal  diatrlot,  aboat  tweuty-five  miles  beyond  Florencp,  in  Mari- 
Qopa  Oonnty,  moch  woA  has  bottn  iIoDe  l>y  Bi<-li!mi  &  (3o,,  JotiPph  Col- 

'  linitwood,  D.  W.  Beagan,  H.  I).  StimmerK,  E.  C^Tbompsua,  au<l  Cnptain 
Ttogea*.  Tbe  latter  taOB  reouutly  siiipjwil  H  tou»  ui'  oi-e  from  the  tSilver 
Qiwen  to  Smi  Fraoeiaco. 

Hontesoiaa  district  U  sitniitod  ubont  thirty-Bvc  milea  mmtbwrat  nf  Tiic- 
aon.  HereS.  HoRbea, Tolly,  Uchoa  &  Co.,  [T.  S.  Sttsvt-tis,  A.  Lazant.  .Iom^ 
Bootes,  and  Uignel  AlvaMs  bave  exiieudt'd  much  money  in  proapt^tiog 
and  developfog.  On  the  MargaritH,  Motilezumu,  Eaperaoza,  and  Flo- 
liKWa  the  largest  amoDDt  of  wink  bu»  been  dotio.  About  $4,3011  havp 
Leen  expended  ritogedierou  tbcee  mines.  Ttii^  Iklargarita  and  Moute- 
EOBR  have  been  sorreyed,  nnd  appliuatiou  for  patent  has  buea  inadv. 

-On  the  former  ttiMe  are  threo  sbaita,  reapwitivi'ly  25,  1!0, and  18  feft 
deep.    l%e  Ifootesoma  has  two  shafts,  ouo  S'2  and  tbe  otbor  2u  fi'pt 
deep.    Od  the  BBperania three  Hbaftn  from  16  to  20  feet  deep  have  bcH-n 
■nnk,  and  a  toooel  has  bera  started  low  down  on  the  mountain,  with  tbu      '- 
Intention  of  tapping  the  van  in  depth.    On  tbe  Ploinosa  a  abaft  30  fc«(  -^^ 
deep  id  flalsbed,  and  a  contract  han  been  let  to  fink  it  50  tintt  dcepw.   — • 
On  the  Isabella  the  sinking  of  a  »haft  75  feet  deep  is  contracted  for.  ^— 

The  ore  from  all  tiieee  inioes  ia  intended  to  be  shipped  to  San  FranciMco . 

Allays  nwde  at  Uiat place  show  for  Espernnza  ore  SUO.iJU  in  silver  per^rr 
too,  and  tntoeeoT  gold;  for  Plomnsa,  9l6!f.61  silver;  for  Marpiritii,.^ 
•103.91,  and  for  Hootecani.a,  $70.08  in  silver.  Only  a  few  mileH  sontti^M 
of  Mootetonui  district  a  very  large  gold-bearing  ledge  was  ivlocatt'd  ii^^* 
1873bycWBeDSof  Toesm.  Tbe  soTonndinga  and  the  ledge  itiwlf  sbow=^ 
that  it  most  have  been  ver^  estem«ively  worked  ye.ir8  ago,  though  nu^^B 
one  of  tbe  present  inhabitants  of  the  cminiry  knows  anything  about  it- 
Tbe  vein  is  called  the  Oro  Blanco.  Daring  the  past  year  as  many  atttrn 
23  an-astras  were  at  work  on  ore  from  this  mine.  Wben  winter  set  ii^i"^ 
all  of  tlieinhad  to  stop  on  account  of  the  cold  weather  in  the  raounUiBB==; 
bnt  twenty  men  reniainwl  at  the  mine,  developing  it  ami  taking  out  ore 
The  material  an  far  worked  is  decomimseil  ore,  and  the  gotil  is  easiljg^ 
extracted.  There  is  suHleient  water  thronghoat  tbe  year  near  the  veir:^^^ 
to  run  a  20-atamp  mill,  and  wood  is  close  by  iu  abundance.  The  veii^^ 
is  cinitned  by  Messrs.  Leatherwood,  Hopkins,  Hewitt,  Marsb,  and  otbejs—  - 
The  miners  at  work  on  tbe  vein  at  tbe  end  of  the  year  worked  by  per  -^ 
mission  of  the  claimants,  who  do  not  work  tbo  mine  themselves  at  pre*  — 
ent,  but  intend  to  commence  mining  na  a  large  sciile  in  the  spring.  Sc^ 
far  about  300  feet  along  tbe  vein  have  been  opened,  sufficiently  to  Bto<«^~ 
that  the  pay-strenk  is  from  2  t^  IJ  feet  thick.  The  ore  so  far  worked  hass^ 
yielded  about  $75  per  ton.  In  many  parts  of  tbe  county,  beside  thoa**^ 
mentioned,  pros|)ecting  work  has  been  going  on,  and  tbe  son'tbern  irar"^ 
of  Arizona  will  undoubtedly  be  favorably  beard  from  daring  the  ueac* 
year. 

For  notes  on  Yavapai  County,  I  am  indebted  to  Mr.  H.  A.  Bigelow,  c 
Prescott.     He  re|K>rts  that  dniing  tbe  last  year  but  little  has  b«en  doa^ 
in  the  placer-miues  of  the  county,  on  account  of  tbe  drought,  which  b»s 
now  coutinued  for  almost  four  years;  and  in  the  quartz-mines  of  tite 
county  very  few  now  developments  have  been  made  duriug  the  lust  year, 
because  little  or  no  outside  capital  has  been  invested  in  the  Yavape' 
mines.    There  are  eight  quartz  mills  in  the  county,  only  one  of  which      _^ 
was  iu  operalion  at  the  end  of  the  year.    This  is  the  one  belonging  to     1^ 
Mtjssrs.  iSmith  &  Taylor  on  the  Hassayampa,  below  Wickenburgh.   K 
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'Will  be  referred  to  hereafter.  There  are  two  arrastras  driven  by  water- 
Ijower,  oue  driven  by  steam-power,  and  about  twenty  operated  by  horse- 
power, rnnning  in  the  county.  As  near  as  ascertained  the  yield  in  gold 
in  the  coanty  lor  1873,  has  been  as  follows : 

From  the  Thunderbolt  Mill  on  Lynx  Creek $2, 000 

From  the  Del  Pa«co  Mill  of  5  stamps,  at  Bradshaw  Mountain, 

(working  on  War-Eagle  ore) 23, 000 

From  Smith's  Mill,  on  the  Hassayampa,  (Vulture  ore) 55, 000 

From  Rice  &  Co.'s  water-power  arrastra  on   the  Aqua  Frio, 

(working  ore  from  the  Cornucopia  in  the  Black  Hills) 3, 000 

From  the  water-power  arrastra,  on  Kirkland  Creek,  (working 

Bainbow  and  Vesuvius  ore) 3, 100 

JProm  the  horse-power  arrastras  on  Antelope  Creek,  (working 

ore  from  the  Marcus) 7, 500 

l^rom  all  other  arrastras  on  Lynx  Creek,  Hassayampa  and  other 

streams 10, 000 

Seven  and  a  half  tons  of  ore  from  the  Davis  mine  near  Prescott  have 
l>een  shipped  to  Sail  Francisco  and  yielded  $618.75  or  $88.50 per  ton.  This 
"V^in  is  only  opened  by  a  few  holes  from  5  to  10  feet  deep,  which  show 
5^ tout  8  feet  of  ore.  From  the  Tiger  Mine,  thirty  miles  from  Prescott, 
^«ar  Braclshaw  Mountain,  35  tons  of  ore  have  been  shipped  to  San  Fran- 
<^i«co,  which  brought  $16,455.14  for  the  silver  containt^d  in  it.  About 
^OO  tons'of  ore  are  on  the  dump  of  this  mine,  which  are  estimated  to  be 
'^vorth  $100  i>er  ton  in  silver.  The  yield  of  the  placer-mines  in  Yavapai 
Otiring  1873  is  estimated  by  Mr.  Bigelow  to  be  about  $40,000. 

In  the  southeastern  corner  of  Yavapai  County,  between  the  head  of 
tlie  Gila  River  and  the  San  Francisco,  the  Copper  Mountain  mining  dis- 
"^inct  is  located.  Mrr  E.  M.  Pearce  sends  the  following  notes  in  regard 
^o  this  district :  The  mines  are  located  on  the  San  Francisco  River.  The 
^vuutry  i-ock  is  granite.  The  ores  found  so  far  are  principally  carbonate 
5^nd  red  oxide  of  copper.  The  principal  mines  now  prospected  are  the 
-Arizona,  Central,  Copper  Mountain,  Montezuma,  and  Yankee.  An  ex- 
^f?llent  water-power,  which  is  effective  during  the  whole  year,  is  situated 
^our  miles  from  the  mines.  Wood  ot  the  best  quality  for  smelting  pur- 
l>ose8  is  abundant  in  the  vicinity.  The  year  1873  has  been  the  first  in 
>^hich  work  could  be  carried  on  without  danger  from  Indians  in  this  dis- 
trict, and  considerable  developnu'Ut  has  been  made.  One  hundred  tons 
*  if  copper-ore  from  developed  mines  of  the  district  were  shipped  to  Bal- 
t:imore,  with  satisfactory  payii)g  results.  The  ores  can  be  sorted  for 
^hipping,  so  as  to  carry  frou)  30  to  50  per  cent,  of  copper.  Placer-gold 
in  small  quantities  has  been  found  in  several  of  the  gulches  of  this  dis- 
trict. 

In  regard  to  the  mines  near  Wickenburgh,  I  have  to  acknowledge  the 
kindness  of  Mr.  P.  Taylor  in  furnisliing  information. 

The  Vulture  Company  liAs  done  nothing  on  its  claim  since  July,  1872, 
in  consequence  of  the  ore  becoming  of  too  low  a  grade  to  bear  the 
lieavy  expense  incurred  in  transporting  it  fourteen  miles  for  reduction. 
Of  this  kind  of  ore,  however,  the  company  has  a  large  amount  stored 
on  the  surface,  in  the  stopes  in  the  mine,  and  in  the  croppings  on  the 
c^artace,  which  would  pay  a  good  margin,  [)rovided  cheap  transport^ation, 
or  a  supply  of  water  tor  a  mill  on  the  ground,  could  be  had.  The  ore 
standing  in  the  mine  could  be  cheaply  extracted  now,  as  the  mine  is 
well  opened  for  that  purpose.  The  com[)any  is  said  to  be  making  some 
^effort  to  raise  capital  to  either  build  a  narrow-gauge  railroad  to  Kiiug 
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wflter  to  tho  mine,  or  to  imrcliaao  road-loconiolivcs.  Gontd  eithut  \ 
lucibod  be  adoptixl,  n  m^-at  dual  of  gold  mjglit  be  extractetl  Iroiu  Uw 
vast  auiuant  of  lawgrativ  oro  in  8i[!ht. 

Up  to  the  time  that  operations  stupped  on  the  Vnlture,  pronpeeliii|; 
in  the  lower  sbalt  wiw  earried  on  with  as  much  energy  as  cii'ouiastuoM'^ 
vonld  permit,  aud  from  the  work  done  it  \a  clear  that  the  Valtnre  f8  h 
troe  fiesare-veiQ  of  large  proportious.  The  depth  attained  ou  the  inlno 
18  312  feet  l>e!ow  the  eiirfaee  of  tlie  mesa,  or  folly  390  feet  b<?low  the 
croppingB  of  the  lode.  At  a  depth  of  233  fwt  below  the  surface  of  the 
ine!*a  the  fissure  was  found  to  change  from  a  dip  of  Jo^  nortb-northeaoC 
to  an  almost  vertical  positiou. 


A,  outcrop ;  B.  inoiitb  of  main  nlinft  at  Biirfnce  of  iaera  ;  C,  ISZ-foot  1evi>l ;  D   . 

tiTiur  abaft ;  E,  cross-cut. at  -JHS-foot  level.  HlinniuK  vHn  47  feet  tbjck,  with  wBiu°[ 
dur  oil  bniieiUK-'"''ill ;  f,  Dorth  [iroperty  drift,  at  liSSftet;  G,  cro£a-cnt  (uaCiiiJilj'') 
nt.  :f  12-fool  Invi'l ;  H,  iniall  wjute. 

A»  soon  iifl  it  was  found  that  the  fissure  had  assumed  this  poaitioo,* 
Hhart  5  by  10  leet  was  scinlc  inside  tlie  mine  at  the  north  end  of  the  )&^ 
foot  level,  from  the  iiKiin  shiitt.  Tills  was  intended  for  a  ptfrniani'lit 
hoisting-sliiUI,  whirl!  ILrniilil  be  made  iij-  raising  to  tlie  snrfaco,  a  tl* 
.anc«  of  174  fi'et.  The  shaft  was  intendet)  to  be  snuk  iu  the  foot-wall*)^ 
the  fissure,  which  was  od  the  north  side  of  iC    Here  a  thtu  seam  of  At' 
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aceous  and  siliceons  matter,  aboat  2  inches  thick,  was  found  lying 
the  foot- wall,  which  is  talcose  slate,  the  same  as  higher  above.  It 
y  here  be  mentioned,  that  the  best  body  of  ore  which  was  taken 
in  the  mine  was  found  just  above  where  the  fissure  changed  its  dip. 
Efas  a  continuation  of  the  same  body  of  ore  mentioned  in  my  report 
1871.  After  sinking  50  feet  behind  the  foot-wall,  from  the  232-foot 
el,  the  fissure  was  cross-cut,  and  found  to  be  47  feet  in  width,  and 
ring  on  the  hanging-wall  a  seam  of  blue  clay  some  12  or  15  inches 
ck.  Outside  of  this  was  the  hanging-wall  rock  peculiar  to  the  mine 
)ve ;  but  the  fissure,  throughout  its  width,  was  found  to  be  filled  with 
lard  black  rock  full  of  fine  iron  pyrites  and  some  galena,  and  similar 
character  to  the  cap  or  barren  filling,  which  is  found  in  many  Colo- 
lo  lodes.  The  shaft  was  then  sunk  30  feet  farther,  and  a  cross-cut 
B  again  made.  At  this  point  the  fissure  stood  north  from  the  per- 
idicalar  line  of  the  shaft  some  6  feet.  Only  about  6  feet  of  the  cut 
•^««  the  fissure  were  finished  when  the  work  on  the  mine  stopped, 
n-stuff  had  again  changed  somewhat,  this  time  for  the  better ;  a 
3re  quartz,  from  which  some  fine  gold  was  taken,  having  made 
^arance. 

K)n  as  the  vertical. fissure  was  stnick,  water  also  began  to  make 
^arance,  and  it  increased  steadily,  though  slowly,  both  in  dritt- 
l  sinking,  but  more  so  in  drifting. 

cap,  to  judge  from  developments  made  above,  rises  gradually 

the  east,  and  dips  westerl}'  along  the  line  of  the  fissure,  with 

oe  inclination  that  way  as  that  which  the  pay-shoots  of  ore  had 

'P        They  were  all  found  to  run  diagonally  west  across  the  dip  of 

f     n. 

V'      ortions  of  the  croppings  of  the  Vulture  lode,  where  they  have 
»  yet  little  changed  by  the  elements,  a  cap  similar  to  the  one  be- 
I       i  been  found,  and  fragments  of  it  are  also  met  with  in  the  washes 
v^alley  south  of  the  mine. 

ground  that  P.  \V.  Smith  and  Mr.  Peter  Taylor  are  now  working 

'        he  Vulture  lode    adjoins  the  Vulture  company's  ground  on  the 

and  is  an  extension  of   the  bonanza  which  that  company  has 

d  for  six  years.     It  loses  non<?  of  its  proportions  or  peculiarities 

J  the  west.     These  gentlemen  moved  the  10  stamp  mill  from  Wick- 

gh  last  winter  to  a  point  (hu^  south  from  that  place  fourteen  miles, 

ue  east  from  the  Vulture  ten  and  a  half  miles.    By  so  doing  they 

L  a  blotter  road,  and  three  and  a  half  miles  shorter  than  the  old  one, 

by  eft'ecting  a  saving  of  83  per  ton  in  the  tiansiiortation  of  the 

ind  reducing  tlu*.  cost,  of  fuel  85  per  cord.    But  they  had  to  bring 

:  to  this  point  from  the  sink  of  the  Ilassaj'ampa,  a  distance  of  seven 

.    This  was  done  by  means  of  a  wooden  conduit,  C  by  4  inches  in 

m,  and  constructed  of  1-inch  pine  lumber,  which  was  buried  in  the 

id  to  the  depth  of  2  feet.     It  has  a  fall  of  30  feet  per  mile,  and 

ies  the  mill  with  all  the  water  wanted  for  all  purposes.    Thislluuie 

ipward  of  810,000.    The  mill  is  built  in  the  most  substantial  nian- 

Kew  foundations  were  put  in  throughout,  and  new  amalgauiating- 

inery,  new  boilers,  &c.,  were  added.    There  is  ample  engine-power. 

I  average  three  cords  of  wood  are  burned  in  twenty -four  hours. 

tamps  weigh  050  pounds  each,  and  drop  from  10  to  12  inches  sixty- 

mes  per  minute.    Amalganuition  is  accomplished  in  the  batteries 

I  plates  on  the  aprons  outside.    The  apron -plates  are  electroplated 

tn  silver,  and  work  to  perfection.    Most  of  the  gold  is  got  from  the 

tteries  and  front-plates.    The  pulp  is  then  run  from  the  aprons  into  a 

[iccnti*ator,  (a  huddle  8  feet  in  diameter.)    This  has  a  constant  dis- 
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cliarge,  throwing  oat  the  liRht  particles.  The  residne  in  tho  bottom  is 
cl«ai>e(l  out  twice  in  tweDly-f'oiirboiire.  Tbeuit  ia  put  in  regular  uliar^s 
into  an  8-t'oot  arrafltra ;  a  little  qiiieksilver  is  addeil,  and  the  arradtni  19 
run  for  four  hours.  It  is  discliuri^ed  iiit^  a  large  Baux  &  Ouion  jian, 
which  runs  slowly,  noting  as  a  evttler.  Tb«  discharge  near  tlte  lop 
carnpH  off  light  partitles  and  Hlunia.  From  the  lower  openings  the  sul- 
phureta  are  discliar^ed  into  a  tank.  TUese  snlphurets  assay  from  iVJO 
to  tiJO  per  ton,  while  the  residue  tbiit  cumee  from  the  pan  with  the 
timHigBn,  when  it  i»  deaued  out,  will  assay  from  $4oO  to  S7S0  per  ton. 
Theso  concentratee  will  be  shipimi  for  reduction.  Tbe  quantity  of  gold 
saved  from  the  arrastra  and  pan  nuiouuts  on  tlie  average  to  ^2.5l>  jx-r 
ton  of  ore  crnsiied.  Wot  much  remains  iu  the  arrustra,  as  it  has  a  mo- 
tion of  twenty  revolutions  per  minute.  The  mill  was  started  in  fail 
forne  on  the  1st  of  Slay,  and  it  has  run  regnhirly  ever  since.  The  aver- 
age omonut  of  ore  milled  was  i'-i2  tons  per  month  up  to  tbe  Ist  Decem- 
ber ;  average  yield  of  ore  $-3  per  ton.  There  are  extracted  from  the 
mine  ^5  tons  daily.  From  this  aotoant  Jrom  17  to  18  tons  are  Kelected 
to  ship  to  the  mill,  and  the  balance  is  laid  aside  at  the  mine ;  this  would 
mill  only  from  $1()  to  $14  per  ton.  All  the  buildings  requisite  for  tho 
bnsiness  have  been  erected,  and  all  necessary  improvements  have  been 
made,  such  as  boarding  house,  men's  quarters,  assay-otfice,  carpenter 
and  blacksmith  shops,  office,  warehouse,  and  store,  (which  is  kept  by 
the  concern,  and  supplies  tbe  bands  with  all  the  necessaries  required.] 
Tbe  firm  employs  from  fifty-five  to  sixty -five  bauds;  miners,  mostly 
Mexicans,  mechanics,  teamsters,  and  millmen.  Abont  sixty  animah) 
are  employed  hauling  ore,  wood,  and  supplies.  ^ 

From  Mojave  County  I  have  not  had  any  special  report  this  year;  ban 
from  what  1  have  been  able  to  gather  from  different  sources,  it  appeAifn 
that  considerable  work  bne  been  done  iu  Wallapi  district.     A  new  di*   ' 
trict,  southeast  of  Wallapi  bas  been  organized  during  the  year,  but  no 
work  besides  prospecting  bas  been  done.     The  ores  of  this  new  district 
are  reported  to  bo  even  richer  in  silver  than  those  of  Wallapi.    Tbe  Col- 
orado Steam -Navigation  Company  reports  that  1"4  tous  of  silver-ore 
and  9  tons  (213  bars)  of  base  bullion  have  been  shipped  from  Wallapi 
during  tbe  year.    All  the  ore  is  of  very  high  grade,  aveingiug  probably 
not  less  tbau  $500  i>er  ton.    Tbe  base  builiou  shipped  is  reported  to  be 
worth  about  $l>00  per  ton. 

According  to  the  data  contnioed  in  the  above  notes  the  yield  forl8"S 
of  the  diil'erent  enteiprises  mentioned  is  about  $350,000.  If  we  tuLe 
into  consideration  that  a  very  large  part  of  tbe  placer-gold  from  Ari- 
zona, and  also  much  eilver-ore  from  the  southern  part  of  the  country,  are 
carried  away  into  Mexico  by  Indians  aud  Mexicans,  it  is  safe  to  call  tlifl 
total  yield  of  Arizona  Territory,  of  tbe  precious  metals,  daring  V81j, 
$500,000. 


CHAPTER  IX. 
XOirTANA. 
The  present  chapter  has  been  prepared  under  extraordinary  and  un- 
expected difficulties.  Mr.  William  F.  Wheeler,  of  Helena,  who  has  for 
several  years  past  rendered  most  etQcient  service  to  this  Territory  by 
sa  peri  u  ten  ding,  as  my  agent,  the  collection  of  its  mining  statistics,  de- 
voted to  this  matter  during  1873  nn  unusual  amonnt  of  attention  .aud 
labor,  traveling  extensively  and  visiting  nearly  every  mining,  camp  ia 
Montana.    In  this  manner  he  had  accumulated  a  large  quantity  of  de- 
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fled  aud  accurate  notes,  from  which  it  would  have  been  easy  to  pre- 
ire  a  review  of  the  condition  and  progress  of  the  mining  industry  more 
>/ii[»lete  and  valuable  than  any  that  has  appeared  during  several  years 
i8t.  The  limited  means  at  my  disposal  do  not  permit  all  parts  of  the 
•untry  to  be  treated  with  equal  thoroughness  every  season,  and  I  had 
It  particnhirly  desirous,  at  this  stage  in  the  development  of  Montana, 
id  at  a  time  when,  by  the  sudden  collapse  of  railway  enterprises,  a  check 
id  been'given  to  the  progress  of  the  Territory,  to  publish  an  adequate 
presentation  of  its  resources  and  industry.  lJnfi)rtunately  the  exten- 
/e  and  destructive  conflagration  which  occurred  at  Helena  on  the  9th 
January,  1874,  while  Mr.  Wheeler  was  absent  at  the  East,  burned  his 
ice  and  all  the  papers  contained  in  it,  including  not  only  the  notes  of 
s  report  on  mines  and  mining,  but  also  the  records  and  documents 
longing  to  his  position  a«  United  States  marshal  for  the  Territory. 
lo  latter  loss  required  of  him  immediate  aud  exhausting  labor,  so  that 
I  could  hardly  spare  any  time  to  replace,  even  by  scanty  and  general 
itements,  the  material  gathered  for  this  report.  Nor  had  I  the  time 
the  me^ns  to  get  the  work  done  over  again,  even  if  it  had  been  prac- 
5able  to  find  a  person  as  well  qualified  as  Mr.  Wheeler,  and  with 
tsure  to  undertake  it.  I  am  deeply  indebted  to  him  for  the  publio 
•irit  with  which  he  has  furnished,  in  the  midst  of  pressing  duties  and 
ixieties  which  he  might  well  have  pleaded  as  good  ground  for  refusal, 
le  notes  ou  which  this  chapter  is  based.  The  statements  given  are  far 
88  detailed  and  full  than  they  would  otherwise  have  been,  but  they 
ay  be  relied  on  as  a  trustworthy  general  account  of  the  subject. 
The  following  estimate  of  the  bullion  product  for  1873  is  submitted  by 
[r.  Wheeler,  after  careful  investigation.  He  accepts  as  correct  the  ex- 
ress  statistics  compiled  by  Mr.  J.  J.  Valentine,  of  San  Francisco,  the 
ble  superintendent  of  this  branch  of  Wells,  Fargo  &  Co.'s  business, 
*athe  dififers  with  Mr.  Valentine  as  to  the  amount  carried  out  of  the 
territory  by  other  conveyances.  This  amount  Mr.  Wheeler  estimates 
t25  per  cent.,  instead  of  20  per  cent.,  of  the  express  shipments,  and 
(Ids  a  further  sum  of  $950,000  for  gold-dust  retained  in  the  hands  of 
iiners.    Mr.  Wheeler's  statement  is  as  follows : 

GOLD. 

Valuo  in  coin. 

rold-dust  and  bullion  shipped  by  express  ...    83, 211, 238 

amount  exported  by  other  conveyances 810, 309 

Stained  in  the  hands  of  miners 950,000 

Total  gold $5, 001, 547 

SILVER. 

ilver  bullion  shipped  by  express 3, 325 

res  shipped  by  wagon  to  Corinne,  thence 
east  or  west  by  rail,  317J  tons  5  average 

value,  $300 104, 175 

res  shipped  to  Fort  Benton  and  down  the 
Missouri,  117  tons ;  average  value,  $300 . .  35, 100 
ase  bullion  shipped  via  Fort  Benton  and  the 
Uissonri,  113,755  pounds,  or  06^  tons ;  av- 
erage value,  $600 33, 900 

Total  silver 176, 500 

Total  bullion  production 5, 178, 047 
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The  foregoing  estimate  lias  been  submitted  to  many  leading  bankers^ 
mercliants,  dealers  in  ores,  and  active  mining  operators  of  the  Territory, 
and  is  indorsed  by  all  of  them  as  within  the  truth. 

A  comparison  of  these  figures  with  those  of  preceding  seasons  will 
show  that  the  product  of  Montana  has  decreased  from  year  to  year. 
The  causes  of  this  diminution  are  sufficiently  well  known.  The  richest 
and  most  easily  worked  of  the  placer-deposits  have  been,  in  Montana, 
as  in  every  other  auriferous  region,  first  attacked  and  measul*ably  ex- 
hausted. In  many  cases,  the  richest  deposits  have  been  found  in  tbe 
naiTow  mountain  gulches,  wiiere  the  natural  water-courses  could  be 
utilized  with  little  or  no  labor  and  expense  for  long  ditches.  \Vlien 
these  were  exhausted,  ditches  became  necessary,  to  bring  water  to  the 
bars  and  diggings.  Tbis  expense,  always  one  of  the  c^ipiUU  items  ia 
l)lacer  and  hydraulic  mining,  has  been  specially  onerous  in  Montana,  be- 
cause of  the  high  rate  of  wages — a  condition  maintained  in  that  i-egion 
alter  the  productiveness  of  njining  had  ceased  to  justify  it,  by  reason 
of  the  sparse  population  and  the  scarcity  of  skilled  mining  labor. 

But  these  economical  evils  are  surely  bringing  about  their  own  rem- 
edy. The  number  of  miners  is  perhaps  nearly  or  quite  as  large  as  it  was 
when  the  gold-product  possessed  double  its  present  magnitude;  but 
the  yiehl  per  hand  is  notably  less.  One  inevitable  result  will  be  a  de- 
cline in  wages ;  but  another  is  the  cheapening  of  mining  by  the  intro- 
duction of  large  water-supply  and  of  those  recent  improvements  by 
which  extensive  areas  of  low-grade  deposits  may  be  profitably  exphiited. 
Already  capital  is  investing  in  large  ditches.  In  Deer  Lodge  County, 
particularly, ''little  giants,"  undercurrents,  and  all  the  improved  Cal- 
ifornia appliances  for  rapidly  moving  auriferous  dirt  and  gravel,  and 
for  saving  the  line  gold,  have  been  introduced.  Thousands  of  acres  of 
ground,  formerly  considered  too  poor  to  pay  for  placer-mining,  are  now 
being  taken  up  and  patented ;  and  though  not  all  of  this  ground  will 
be  immediately  brought  under  active  exploitation,  it  will  be  held  only 
until  clieiii)  water  and  cheap  labor  shall  make  its  utilization  feasible. 
It  is  safe  to  ex])ect,  therefore,  that  even  placer  ami  hydraulic  mining 
will  exp5ni(?nce  in  Montana,  in  the  san)e  manner,  if  not  the  same  degree, 
as  in  California,  a  revival  anil  a  second  period  of  i)rosi>erity. 

Gold  (piartz  mining  is  slowly  making  ])rogiess  in  the  direction  of 
greatt*r  economy  and  |)rotit.  Under  the  head  of  Li'wis  and  Clarke  County 
will  be  found  a  mention  of  the  snc(*essfnl  o])erations  of  the  2satioDal 
]\Iining  and  ILxploring  Coni|)any,  which  cleared  in  187o  over  $100,000. 
Messrs.  r>lacker<^  Keating,  of  Keatingville,  near  Kadersburgh,  in  Jefler- 
son  County,  earned  about  s5(),0(K)  net  i)rotit  during  the  same  i)erioil. 
In  the  two  counties  named,  and  in  Madison,  Beaverhead,  and  Deor 
Lodge  Counties,  numerous  small  mills  and  arrastras  are  profitably 
working. 

The  greatest  development  in  mining  for  the  past  two  years  has  been 
that  of  the  silvcM-bearing  veins,  in  1S73,  iibont  700  tons  of  silver-ores 
were  shii)i)ed  to  the  railroad  at  Corinius  and  to  Fort  Benton  on  the 
Missouri  Uiver,  for  treatment  abroad.  Contracts  were  made  during  the 
winter  of  1873-71  by  a  single  banking-house  in  Helena,  to  ship  1,1)00  tons 
to  Europe.  It  is  estimatinl  that  nearly  3,000  tons  will  be  shipj)ed  abiuiil 
during  1874.  This  ore  must  average  about  $300  per  ton  in  value.  It  j 
has  to  be  hauled  in  all  cases  from  two  hundred  and  lifty  to  four  hundred 
and  fifty  miles  by  wagon  before  it  can  reach  railroad  or  river  trans|)or- 
tation.  The  shipment  of  so  much  high-grade  ore  is  proof  positive  of  the 
truth  of  the  statement  made  to  me  from  various  quarters,  that  thousands 
of  tons  of  lower  grades  are  mined  and  kept  on  hand  to  await  either 
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cheaper  transportation  or  domestic  facilities  for  treatment.  Eich  ores 
are  only  obtained  in  quantity  by  sorting  over  large  amounts  of  vein- 
stoff  I  and  the  higher  the  tenor  of  the  ores  which  a  district  can  afford 
to  ship,  the  larger  is  the  quantity  of  the  ore  which  it  is  obliged  to  mine 
and  to  keep  on  the  dump. 

The  establishment  of  railroad  communication,  whether  by  the  exten- 
sion of  the  branch  road  northward  from  Gorrinne  or  by  the  extension  of 
the  Northern  Pacific  westward,  will  undoubteilly  develop  a  large  busi- 
ness in  the  shipment  of  ores,  at  first  out  of  the  Territory,  and  subse- 
quently for  shorter  distances  within  its  limits.  The  latter  business  has 
proved  highly  profitable  to  the  roads  and  branches  south  of  Salt  Lake 
City,  in  Utah. 

The  treatment  at  home  of  the  silver-ores  of  Montana  will  probably 
have  to  follow  four  different  lines,  namely :  the  Washoe  amalgamation, 
without  roasting,  and  with  or  without  chemicals  in  the  pans }  the  Reese 
Biver  process,  so  called,  of  amalgamation  after  chloridizing  roasting: 
the  smelting  processes  based  on  lead,  and  the  smelting  processes  based 
on  copi)er.    These  subjects  have  been  extensively  treated  in  former  re- 
ports, and  considerable  space  is  given  to  some  of  them  in  the  metallurg- 
itsal  chapters  of  the  present  volume.    In  this  place  I  shall  merely  repeat 
the  opinion  which  1  have  expressed  before,  that  in  Montana,  as  in  some 
other  parts  of  the  West,  the  smelting  processes  based  on  copper  will  be 
found  in  the  long  run  more  suitable  and  profitable  than  those  which 
have  hitherto  been  employed.   I  trust  to  be  able  next  year  to  offer  some 
practical  suggestions  in  this  direction. 

The  resources  of  Montana  in  iron  and  coal  are  very  abundant  and 
widely  distributed,  but  the  present  scanty  population  furnishes  no  mar- 
kiitfor  the  iron  manufacture.  The  coal  from  the  vein  at  MuUer's  Pass, 
fifteen  miles  from  Helena,  is  extensively  used  by  blacksmiths.  It  is  said 
to  make  good  coke,  but  of  this  I  have  received  no  conclusive  evidence. 
Inthefoundery  at  Helena  it  is  used  successfully  in  connection  with  char- 
coal. The  outcrops  of  coal  in  the  Territory  are  very  numerous,  but  they 
have  not  yet  been  so  carefully  studied  as  to  furnish  definite  evidence  as 
to  the  quality  of  the  different  beds. 

This  Territory  has  not  been  fruitful  of  inventions  and  improvements 
in  mining.  Its  isolated  and  remote  position  has  caused  it  rather 
to  lag  l^hind  other  mining  regions  of  the  country,  even  in  the 
adoption  of  improvements  already  known.  A  single  invention  is 
r^rted  to  me  this  year,  which  has  not,  however,  been  put  into  practice. 
It  is  an  improved  stamp-mill,  designed  by  Mr.  G.  S.  Oliu,  of  Deer  Lodge. 
The  novelty  consists  in  having  three  sets  of  stamps,  placed  one  in  front 
of  the  other,  and  all  operated  from  one  driving-shaft  by  means  of  belts 
and  pulleys.  The  mortar-beds  constitute  a  series  of  inclined  terraces, 
the  rear  battery  standing  highest }  and  the  pulp  passing  through  the 
Kieens  of  one  battery  is  discliarged  immediately  into  tbe  one  next  in 
front,  to  be  crushed  still  finer.  The  pulleys  and  cams  are  so  adjusted 
that  the  speed  is  increased  and  the  drop  decreased  from  the  first  to  the 
last  stamp.  Moreover,  the  first  or  rear  stamp  is  the  heaviest,  and  has 
the  coarsest  screen.  This  design  appciirs  to  be  intended  to  secure  a  uni- 
form fiine  crushing  by  exposing  the  quartz  to  three  successive  operations, 
beginning  with  slow,  heavy  blows  and  terminating  with  light  and  rapid 
ones.  Nothing  is  said  about  amalgamation,  but  it  will  at  once  occur  to 
pnustical  mill  men  that  both  gold  and  silver  ores  may  be,  by  this  prolonged 
hammering,  exposed  to  great  loss,  by  the  unuecessiiry  formation  of  large 
amounts  of  slimes,  which  subsequently  float  off  in  the  battery- water,  and 
sie  extremely  difficult  to  save.    Another  objection  is  the  discharge  of  all 
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the  mftterial  from  one  battery  into  tbe  next,  which  involves  the  re-wort- 
ing  of  much  that  is  fine  enough  already,  contrary  to  the  estuhlished 
principle  that  pulp  of  the  desired  flucness  sbonld  be  let  out  of  the  crush- 
ing apparatus  as  quickly  as  possible.  Finally,  the  increased  cost  of  > 
triple  row  of  stamps  isaserious objection^  anditmay  well  be questioDVil 
whether  there  is  any  such  deficiency  in  the  efTectiveness  of  the  present 
stamp-mill  as  requires  so  expensive  a  remedy.  It  seems  to  me  that  thu 
most  important  points  to  be  improved,  if  improved  they  can  be,  relato 
to  the  discharge  and  to  the  saving  of  the  gold  and  amalgam  ;  and  in 
these  particulars  I  see  no  special  a(lvantage  to  be  expected  Irom  the  com- 
bination proposed  by  Mr.  Ulin. 

The  following  is  a  list  of  mining  cUiims  in  Montnoa,  plats  of  which 
have  been  made,  and  copies  transmitted  to  the  General  Laud-Ofiic^: 
dnring  1873 : 

QDASTZ. 


1 

KBmsof  ndno. 

County. 

i 

Gold  .... 

^^ 

I   I    **"" 

TPD-Un*  Ulnlng  Companr.  Koilniak  Dha  LoOa. 

do 

u^:::. 

$5 

M 

OnlyChaaco  Lode..- 

I.M 

Lewi,  and  Clu-ke 

...a.... 

LaXind'ciito..:;::. 

...do... 

LcwlBHidCUrke 

..-Oo.... 

L.wl»naC.«kc 

..do.... 

■IS 

Xdwanl  Ik  Young  ct  oL.  MoDUmBSavBr  Hftdni; 

aa^-.. 

OS 

if||-«  Niitlonal  Lodi 

*> 

...do.... 

■.■• 

CONDITION   OP  THE  lONINQ  INDUSTEY — ^MONTANA. 


355 


QUABTZ— Continued. 


Name  of  mine. 


id  National  Lode. 

ess  Lode 

nelloLode 

IsiorLode 

Hl&lestal 

Qaty  Lode 


le 

Gilmour 

Lode 

Brown  Lode 

3  Emma  Lode 

Extension  No.2 

Bluflf  Lode 

r-Ligb t  Lode 

aroraLode 

eton  Lode 

•Tree  Lode 

Leggett  et  aL,  lode,  claim  and  mill-site, 
do 


arLode 

ce  Lo<Ie 

italn  Chief  Lode 

nal  Lode 

ndian  Lode 

lendence  Lode 

9l  Stanton  Lode 

wber  Lode 

on  Lode 

Murphy.  McClellan  Golch  Lode 

3ettaXoae 

ka  Lode 

Lode 

'os^  Lode 

Clarke  Lode 

.  Tibbett's  Lodo 

Ii  Pacific  Lode 

1  Pacific  Lode 

Friday  Lode 

»a  Lode 

nt  Lode 

itain  Cltief  Lode 

)  Lode 

I  Lode 

lefield  Lodo 

Isior  Lodo 

sh  Lode 

im's  Lotle : 

•less  Jennie  No.  1,  west 

'less  Jennie  No.  1,  east 

le  Jennie  No.  1,  east 


County. 


Jefferson Silver. 

Lewis  and  Cltf  ke do  . . 

Beaver  Head do  .. 

Lewis  and  Clarke Qold . . 

do do  .. 

do do  .. 

Deer  Lodee do  . . 

Lewis  ana  Clarke do.. 

Deer  Lodge do.. 

do do  .. 

do do  .. 

do do  .. 

Madison -. do.. 

Beaver  Head do  . . 

do *. do  .. 

do do  .. 

Meaizher do.. 

Deer  Lodge do.. 

do do  .. 

Jefferson do .. 

do do  .. 

Deer  Lodge.. do  .. 

do ^ |...do  .. 

Jefferson ..!...do  .. 

Deer  Lodge ;...do 


Lewis  anu  Clarke . 

do 

do 

Deer  Lodge 

do... 

do 

Lewis  and  Clarke 

do , 

do 

DeerLodee 

Lewis  anu  Clarke 

do 

Jefferson , 

Deer  Lodge 

Meagher 

Deer  Lodge 

Beaver  Head 

do 


do 

do 

do 

do 

Lewis  and  Clarke . 

do 

do 


.do  .. 
.do  .. 
.do .. 
.do  .. 
.do .. 
.do .. 
.do  .. 
.do  .. 
.do .. 
.do  .. 
.do .. 
.do .. 
.do .. 
.do .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.do  .. 
.do .. 
.do  .. 
.do  .. 
.do  .. 
.do .. 


leet, 
1,500 

600 
1,600 
S,900 

780 
1.800 
3.900 
3.900 
1,500 
1,500 
1,399 
1,200 

900 
1.100 

400 

400 

1,500 

8.39  acres. 

8.41  acres. 

2.900 

'  2.900 

1,500 

900 
1,100 
8,900 
2.900 
1,100 

900 
1.500 
2,900 
1,500 
1,500 
1.500 
1.500 
8,900 
1.500 
1,500 
1.500 
9,900 
3,900 

500 
1.500 
1,500 
1,188 
1,500 
1,500 
1,178 
1.500 
1,500 
1,500 


PLACER-MIXES. 


Name  of  owners  or  company. 


y  Thompson 

ird  Collins 

F.  Taylor  etal 

7.  Carr  et  al 

Taylor  et  al 

Smith 

.  Woolfolk 

E.  McDonald 

Hyde  et  al 

Barnes  et  al 

Kicker 

T.  Morris  et  al 

Jackson 

ana  Flaming  and  Mining  Company. 

itterfield.... t..... 

Kelly  etal 

.  Blake  ot  al 

irseletal 


County. 


Lewis  and  Clarke 
do 


do 

do 

do 

do 

do 

do 

do 

Jefferson 

Lewis  and  Clarke. 

Madison 

do 

do 

Meagher 

Deer  Lodge 

Madison 

do 


Area. 


Acres. 

35.50 

27.74 

10.80 

80 

29.19 

40 
IGO 

40 

78.50 

100.69 

8.91 

20 

158.84 
160 

50 
159. 95 

70 

80 


356     MINES   AND   MINING, WEST   OP    THE    ROCKY   MOt7NTAIN9. 
FhACXBrXTSES-Coaiiaofd. 


No. 

Name  or  owoen  Dt  oompanj. 

Cdonty. 

«» 

.. 

'.Ti 

K.'Srciii.:::".:.-.:" 

» 

Ji.bnUoidMal 

Sffiiitiiii";:::::;: 

J^Sr^:;;;::::::":::":::;;;-::;:;:;;:::::::;:::: 

do 

BFBcerlliud 

i[J 

E.  W.  WnofB  et  «l  

IMrlAdge 

m 

J.ORcmrk«et.l 

Dwi-oafio 

' 

iJt 

J.R.^algloTCtid 

::;:::t"::-::::E;E 

W.J.  PuiUet^ 

Deer  Lodge 

ii>i 

»«S|r 
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N»ni«  of  nwDm  or  oamiianr- 


W.  P.  WljMliB  et  I 

do 

T.MtRiiiUetal... 


Ovorm  WllkliwoD  at  aL 

CBJaiDct  loda,  ■.aoOfMk 

CW.CMinan  lode. !,»»  feet 

QuHiD  of  th«  lCwiDl*tD  lode, 9,300  feet.-. 

2.M.  SoUor 

M.  Rjui  et  il 


LPoolBy 

\.  LioelJirgBr  el  •! 

L  Hitmplaii  ct  U 

T.  A-Cbik 

P.Kiely 

N.J.  Dovon»p»l( 

S.Rlt!b»ri«..-""!II"I"^I^ll'.".' 

W.  F.  Mellon  etal 

Jobn  H-Bojcenetal 


I  H.  Boiren  ( 
.lUcB^nt 

K.Tahni^et'>I..I' 
F.Tivlotet*!  ..,.. 
LI.  L<i*>»Ptiil 


D,  CitllaRlAD  et  b1 

'J.  IL  Ibnhall 

[  T.  E.  INiiiiid*  et  ■! 

'  '^  •■  Jc.tin«onet.l 

■Inst*]. 

i^ounclletaJ 

Kii  BUI  eVdV.'.'.'.'.'II! 

Hrfflrj  Allen   

!    T,A.Caiiiii.in«otoI... 

A.B.UDSDijtEtBtBl... 


HnnihTedl., 
.MeGn){Dre[i 

i    rMnkaet'^-l! 
H.  II.  Boiler  et& 

A-W-Banuuilel 
I    J.  □.  Tbonu  et  i 

F.'jtajcfrtii" 


Lavfi  ud  Cluke 

do 

Deer  Lodge 

Jmltjr^nn 

[  JeSbnoo,  iDelHiUng  pi 

tiwl*  udCluke 

Le^i  and  Ctaito.'.'.''.'; 

DeerLodao 

Lowiii  BDd  CUrke 

'^y/^Aa '"//.'.'.'.""'.'.'.'. 

Jefl^r«oa 


KC:::;;:;;; 

DeerlddEO 

DeerLodje 

""'j^ 

;:::::dS::::::::::::::::::: 

j.ff."™,. .:..:::::::::::: 

iiidit;:::::::::::::::::: 

DearU^ 

^ 

A.A.Browi>«t>l... 
.  B.1.E«iiHinatiil.. 
I  ti.ft]IiTriHiet«l 
I  J.Q.StMleetil  ... 
I    O.W.IrrhieBtal... 

iLa^nret^'.'.*: 
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PI-ACEE-UINES-Conlluiied. 

Ho. 
BTl 

a;j 

97B 
978 

»™ 

no 

MB 

i 

ass 

JKM 

lai 

KKt 
!t»3 
«H 

a» 

SOfl 

sw 

SKH 
iM 

am 

304 

313 
Sl« 

Kome  of  own*™  ar  «iiii|iany. 

Cmmly. 

^ 

it" 

Ml( 
If* 

is 

156» 

Ull 

Ml* 

(0 

3K* 

K« 

is 
■is 

nti 
uu 

IW 

ax 

M«^„:::::::::::::::: 

Mawher 

go 

DEEB  LODGE  COITTITT. 

This  county  lias  for  some  years  past  yielded  more  from  iiIacer-miQ- 
ing  tliau  aDy  other  in  the  Terrrtory.  The  mines  are  more  extendre 
and  better  worked,  with  more  of  the  improved  appliances  than  in  the 
other  cotmties.     Placer-miuing  is  the  principal  industry  of  the  eonnty. 

A  very  fair  description  of  the  silver  and  copper  leads  of  this  coua^ 
was  pnblished  in  the  last  report.  Developments  have  been  carried  on 
to  some  extent  during  1873,  but  owing  to  the  expense  of  shipping  omb 
from  three  hundred  to  four  hundred  miles  to  the  railroad,  ouly  email 
amounts  have  been  shipped.  It  is  anticipated  that  large  amounts  of 
ore  will  bo  shipped  during  the  year  1874,  as  the  returns  from  the  ores 
shipped  in  1873  prove  that  the  enterprise  may  be  canied  ou  witli  profit 

Capital  and  skill  would  find  remunerative  investment  in  erectiDg mills 
and  machinery  to  work  the  valuable  ores  in  this  county.  Movements 
are  oq  foot  to  this  end,  especially  at  Phillipsburgh. 

Mr.  0.  "W.  Frost  writes  from  Phillipsburgh  thatsomo35  tons  of  silver- 
ore  were  worked  by  hand  and  crude  machinery,  which  yielded  $275  pef 
ton. 

The  Sppckled  Trout  mine  has  a  shaft  114  feet  in  depth,  showings 
vein  ftom  9  t«  11  feet  wide,  and  assaying  about  S200  per  ton.  During 
the  next  year  an  eastern  company  will  erect  proper  machinery  to  ffork 
the  ores  of  this  and  adjacent  mines. 
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The  Poor  Man's  Joy  is  a  remarkable  lode  in  this  district.  The  vein 
4  to  6  feet  wide,  and  works  from  $G0  to  $1,100  per  ton.  Specimens 
ive  assayed,  yielding  as  high  as  $15,000  per  ton. 
The  Comanche,  Potosi,  Salmon,  and  other  leads  have  been  developed 
a  considerable  extent ;  and  Mr.  Frost  estimates  that  there  are  50,000 
ns  of  ore  in  camp  that  would  average  in  working  at  least  $20  per  ton. 
Ills  grade  can  be  profitably  worked,  with  suitable  skill,  if  the  Washoe 
'ocess  is  applicable,  not  by  roasting  or  smelting. 
Preparations  for  larger  developments  of  the  rich  veins  at  Butte  City, 
Iver  Bow,  and  Moose  Creek,  described  in  last  year's  report,  are  mak- 
g  for  the  year  1874. 

Moose  Creek  district — The  old  Atlantic  Cable  gold-mine,  at  Cable 
itj,  has  been  worked  very  imperfectly  during  the  past  year,  but  has 
5veloi)ed  very  richly  and  profitably  to  Mr.  Cameron,  who  is  working 
Litigation  for  some  years  past  ha^  prevented  the  necessary  work 
1  this  mine  to  show  its  full  worth.  The  suits  in  court  are  in  a  fair  way 
'.  settlement,  and,  when  all  disputes  are  ended,  no  one  doubts  but  the 
tlautic  Cable  lead  will  prove  itself,  as  it  was  believed  to  be  when  first 
orked,  extraordinarily  extensive  and  valuable.  Mr.  Cameron  writes 
le  that  in  December,  1873,  he  made  a  small  run  of  180  tons  of  quartz, 
hich  paid  $20,100,  or  $111.67  per  ton.  Two  tons  of  selected  quartz 
t>m  the  same  lot  yielded  $9,000.  In  the  spring  of  1874  he  was  extract- 
ig  ore  which  would  mill  about  $50  per  ton. 

LEWIS  AND  CLARKE  COUNTY. 

• 

For  reasons  already  stated,  I  have  not  attempted  to  give  any  descrip- 
ion  of  placer-mining  in  Montana  during  year  1873.  The  larger  part  of 
he  gold  comes  from  the  placer-mines,  which  show  a  uniform  profitable 
field,  so  far  as  they  have  been  worked  at  all;  but  several  mills  are  run- 
ling  on  gold-quartz  very  successfully. 

^msuel  J.  Jones,  esq.,  superintendent  of  the  National  Mining  and 
Bxploring  Company — the  mines  of  which,  situate  four  miles  south  of 
Selena,  at  Unionville,  have  been  mentioned  in  former  reports — makes 
:he  following  report  of  operations  for  1873:  The  mill  was  closed  from 
;he  1st  of  January  to  the  31st  of  March.  From  the  latter  day  to  Christ- 
nas  eve  it  crushed  5,208  tons  of  ore,  ^rielding  $154,048.30  in  gold, 
vhich  sold  $173,852.87  currency.  Expenditure,  about  $8,000  per  month. 
Qiis,  as  well  as  the  previous  year's  yield,  was  from  ore  out  of  the  Owyhee 
:laim,  on  the  Union  lode.  The  past  three  weeks  have  been  spent  in  a 
tliorough  overhauling  and  refitting  of  the  mill,  increasing  its  crushing 
capacity  25  per  cent.  The  dumps  contain  over  1,000  tons  of  ore,  and 
the  mine  is  in  first-class  working  order. 

The  compa^y  has  purchased  the  Ricker  claim,  on  Union  lode,  (200 
feet,)  for  $35,000.  The  capacity  of  the  mill  has  been  increased  by  re- 
fitting and  additions  from  24 J  tons  to  32  tons  per  twenty-four  hours.  The 
mill  uses  20  stamps,  weighing  about  625  pounds  each.  The  prospects  for 
next  year  are  flattering.  The  results  for  1874  promise  to  be  much 
better  than  for  1873.  In  this  district  several  other  mills  are  working 
rery  profitably,  and  one  or  two  are  running  entirely  on  custom-work. 
The  costs  of  working  gold-ores  are  diminishing  every  year,  and  many 
ireins  which  have  not  heretofore  paid  will  in  the  future  bo  worked. 
Lewis  and  Clarke  County  has  a  large  number  of  leads  of  this  description 
?hich  may,  in  the  near  future,  become  profitable  to  their  owners. 

Ten-Mile  district — ^This  district  is  situated  at  the  headwaters  of  Ten- 
lile  Creek.    The  lodes  of  mineral  are  situated  in  the  vicinity  of  that 
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stream  and  its  tributaries,  Banner,  Enby,  and  Minnehaha  Creeks.  On 
the  main  stream  lodes  are  found  from  the  main  llocky  Mountain  divide 
to  the  month  of  the  canon  and  below,  a  distance  of  some  fifteen  miles 
in  all. 

The  main  belt  is  probably  the  same  as  the  Boulder  district  belt,  which 
lies  farther  east.  It  also  extends  westward  over  the  !Bocky  Mountain 
divide  and  appears  on  the  Blackloot.  These  lodes  have  not  been  exten- 
sively explored.  The  best  mines  and  the  most  extensively  worked  are 
two  miles  from  the  head  of  the  creek  on  Bed  Mountain,  which  is  on  the 
east  side  of  the  cr^ek  and  twenty  miles  from  Helena,  by  a  well-graded 
road  all  the  way.  The  mountain  is  about  9,000  feet  high  and  3,000  feet 
above  the  level  of  the  creek,  affording  a  fine  chance  for  tunnding, 
since  it  rises  with  an  angle  of  about  37^  and  faces  westerly  in  such  a 
direction  that  on  most  of  the  lodes  drifkadits  can  be  run.  The  top 
of  the  mountain  is  porphyry:  the  country  rock  is  common  granite  and 
syenite ;  large  veins  of  hornblende  are  ocoasionally  found. 

The  direction  of  the  lodes  is  about  2^o  north  of  true  east.  There  are 
thr^e  or  four  lodes  which  run  22Jo  north  of  east,  among  which  are  the 
American  Flag  and  Lee  Mountain. 

One  and  a  half  miles  above  Bed  Mountain,  four  companies  are  engaged 
in  placer-mining,  and  get  fair  returns.  Gold  is  found  all  along  the 
canon  ^  but,  the  bed-rock  being  deep,  not  much  has  yet  been  done  in 
the  way  of  thorough  work. 

Goal  is  found  on  the  main  divide  at  the  head  of  caijon.  In  one  vein 
coking  coal  is  found,  which  is  used  at  Helena.  These  veins,  as  yet,  have 
been  opened  but  slightly,  wood  being  plentiful  and  cheap. 

The  principal  mine  at  present  is  the  old  Emma,  now  known  as  the 
2^orth  and  South  Pacific,  the  property  of  J.  H.  Bussell,  of  Helena. 
At  the  bottom  of  a  30-foot  shaft  there  is  a  4-foot  vein  of  rich  ore,  com- 
prising sulphuret  of  lead  and  silver,  and  brittle  and  antiraonial  silver.  It 
assays  from  $230  to  8-,000  per  ton.  Some  L'O  tons  have  been  smelted  at 
the  Helena  works  and  as  much  more  shipped  to  San  Francisco.  There 
are  now  two  shafts  in  the  mine,  one  30  feet,  another  50  feet  deep.  There 
is  also  a  tunnel  some  180  feet  long,  which  will  tap  the  extension  of  the 
30-foot  shaft  when  it  shall  have  advanced  about  30  feet  farther. 

The  Silver  Glance  mine,  belonging  to  the  Gilt-Ed^e  Mining  Company, 
of  Helena,  is  south  of  the  Emma,  and  is  the  most  extensively  worked 
mine  in  the  district.  Some  of  the  ore  has  been  shipped  East;  but  most 
of  it  has  been  worked  at  the  company's  mill  at  the  foot  of  the  mountain. 
This  is  an  improved  Chilian  mill,  and  of  course  small  in  capacity;  about 
100  tons  have  been  crushed  and  worked,  and  13  tons  shipped.  '  The  ore 
is  antimonial  and  brittle  silver,  with  snlphurets  and  also  native  silver. 
The  mine  is  worked  by  a  tunnel  which  is  now  300  feet  lon^.  A  shaft  is 
being  raised  and  another  sunk  from  the  tunnel-level.  Drifts  are  run 
off  from  these  to  facilitate  stoping. 

The  Micawber  lode,  the  property  of  Tatham  «S:  l>ros.  of  Xew  York  City, 
is  a  large  and  strongly  defined  vein  from  4.V  to  5  feet  wide.  It  has  beeu 
stripped  and  shown  for  150  feet  in  length."  The  shaft  is  down  40  feet, 
and  80  tons  of  milling-ore  are  on  the  dump,  said  to  average  875  in  goUl 
and  silver.  There  are  also  5  tons  of  galena-ore  of  low  grade  and  5  tons 
of  rich  antimonial  silver-ore  valued  at  $500  per  ton. 

The  Eureka  lode,  the  property  of  the  Ten-Mile  iMining  Company,  of 
Helena,  is  3  to  4  feet  thick,  carries  galena-ore.  There  are  80  tons  of  ore 
on  the  dump  and  20  tons  at  Helena.  The  yield  is  from  $50  to  $300. 
The  mine  has  a  tunnel  100  feet  long  and  a  shaft  40  feet  deep. 

The  American  Flag  lode  is  the  property  of  William  Kowlan  iX;  Co. 
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A  test  of  a  few  tons  of  this  ore  shows  it  free  from  impurities  and  easy 

to  work  in  the  mill.    It  contains  some  native  silver  and  averages  from 

875  to  $300  x)er  ton  in  two  grades.    The  vein  is  4  feet  wide  and  shows 
plenty  of  ore  in  sight. 

The  Lee  Mountain  and  Elizabeth  Meagher  are  two  promising  lodes» 
The  former  is  15  feet  wide  between  walls.  Both  carry  galena,  but  are 
not  developed. 

The  Klontarf,  Wolftone,  and  others  are  the  property  of  John  Caplice 
and  Murphy,  Neel  &  Co.,  of  Helena.    Value  unknown. 

The  Teale  Lake  and  Gilmore  lodes  belong  to  Gilmore,  Walker  & 
Blaine.  Both  are  considered  good  veins  and  have  been  developed 
fairly.  The  Teal  Lake  has  two  tunnels  run  in  on  the  vein,  one  80  feet, 
the  other  30.  There  are  40  tons  of  galena-ore  on  the  dump,  averaging 
$75.    One  of  the  walls  of  this  mine  is  porphyry. 

The  Try  Again  is  the  property  of  Hoyt  Brothers.  The  shaft  is  110 
feet  deep,  showing  a  vein  18  inches  wide  carrying  brittle  silverM)re. 
The  assay  value  is  $100  to  $1,200  i>er  ton. 

The  Eed  Mountain,  Little  Sampson,  Michigamme,  Knight  of  Gwynne, 
Daniel  Stanton,  anu  many  other  lodes  are  more  or  less  developed,  and 
show  galena  and  other  ores  carrying  silver. 

All  the  above-mentioned  mines  are  on  Eed  Mountain  proper.  Near 
the  main  divide  a  number  of  veins  with  galena  and  carbonate  of  lead 
are  worked  through  a  single  large  tunnel  by  Travis  Brothers. 

On  a  hill  back  from  the  head  of  Ruby  Oulch  is  the  Little  Jenny  lode^ 
the  property  of  C.  B.  Yaughan.  This  was  located  in  1871.  Two  tun- 
nels have  been  run  in  the  mine  about  400  feet  and  300  feet  long  respect- 
ively. The  vein  is  about  18  inches  wide,  and  the  ore  is  said  to  yield 
from  $200  to  $3,000  per  ton.  This  doubtless  refers  to  the  material  sorted 
for  shipment,  of  which,  up  to  the  present  time,  over  100  ton9  have  been 
sent  away  for  treatment  by  smelting. 

Providence  Hill  and  Bismarck  Hill  are  on  the  east  side  of  Eed  Mount- 
ain, about  one-quarter  of  a  mile  apart,  and  eighteen  miles  from  Helena. 
More  than  a  hundred  locations  were  made  last  year  within  two  miles  of 
this  x>oint.    A  few  only  of  the  leading  claims  will  be  enumerated : 

The  Good  Friday  lode,  located  July  24, 1873,  belongs  to  Horst,  Dorr, 
and  Arnold.  The  claim  covers  1,500  feet.  The  vein  is  from  3  to  6  feet 
wide,  carrying  galena  and  silver  ore.  A  tunnel  on  the  vein  100  feet  ia 
length,  a  shatt  42  feet  deep  and  11  feet  square,  and  stopes  from  which,, 
together  with  these  openings,  about  200  tons  of  $250  ore  have  been  ex- 
tracted, constitute  the  present  workings.  The  cost  of  the  improvements 
is  valued  at  $4,000,  and  a  patent  has  been  applied  for. 

The  Grown  Point  lode,  located  September,  1873,  belongs  to  the  same 
parties.  The  vein  is  of  similar  mineralogical  character,  and  has  been 
exposed  to  a  width  of  3  to  4  feet  by  a  pit  12  feet  deep.  The  ore  assays 
$100  to  $150  per  ton. 

The  Great  Western  lode,  also  owned  by  Horst  &  Co.,  was  located  in 
1872.  An  open  cut  has  been  made  on  the  vein,  200  feet  in  length,  and 
about  20  tons  of  galena  and  silver  ore  have  been  extracted,  said  to  be 
worth  $200  per  ton. 

The  8.  Lober  lode,  located  in  1872  and  owned  by  Horst  &  Co.,  has 
been  exposed  by  an  open  cut  for  100  feet,  and  10  tons  of  ore,  said  to 
yield  $200  par  ton,  have  been  extracted. 

The  Nellie  Grant,  located  in  1873,  is  owned  by  A.  Agno.  It  has  a 
tunnel  about  40  feet  long,  showing  silver  and  galena  ore^.  About  30 
tons  already  extracted  are  estimated  to  be  worth  $175  per  ton. 

The  Star  of  the  West,  located  Julv  26,  1874,  belongs  to  Heath  and 
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Bogere.  It  has  a  tunnel  ou  tbe  veiu  tibont  40  feet  loog,  and  a  prospect 
^Lait  nbout  12  I'oet  deep.  The  galena  aud  silver  ore  from  the  vein  is  re- 
ported to  bo  wortli  $10U  to  $150  per  too. 

The  Star  of  the  East,  located  September,  1873,  and  belonging  to  Heath 
and  De  Hue,  carries  galena  and  silver  ore  valued  at  $100  per  ton. 

Tbe  Blondtno,  located  Augnst,  1S73,  by  the  »ame  parties,  is  a  vein 
3  to  4  fe«t  wide,  carrying  uiilliugore  said  to  yield  810U  i>er  ton. 

The  Minnie,  located  July,  1875,  by  Horst  &  Co.,  has  a  pit  12  fe*t  deep, 
and  has  furnished  galena  and  silver  ore  valued  at  ^.UO  ]>er  ton. 

The  fom^ing  lodes  are  all  on  Providence  Hill.  On  Bismarck  Hill  tbe 
following  uiay  be  named : 

The  Lober,  located  November  15, 1871,  and  owned  by  Horst  anil  Lober, 
is  opened  by  a  shaft  and  a  tunnel  on  the  vein,  which  are  not  yet  con- 
nected with  each  other.  TheBhaftia80fcetdeep,audhasfurnishedaboal 
100  tons  of  galena  and  silver  ore,  worth  $225  per  ton.  It  contains  a 
vein  4  to  5  feet  wide.  The  tunnel  has  been  started  about  475  feet  down 
the  hill  from  the  shaft,  and  run  in  a^Ktn  the  vein  44  feet.  In  thia  tun- 
nel the  veiu  appeai-s  12  feet  wide. 

The  Horst,  located  November  27,  1871,  aud  owiidd  by  the  same  par- 
ties, is  opened  by  a  cut  on  the  vein  40  feet  loug.  It  is  said  to  yield 
milling-ore  worth  $200  per  ton. 

The  Parchen,  located  October  3, 1S71,  and  owned  by  the  same  parties, 
is  openeif  by  a  tunnel  30  feet  long,  and  is  reported  to  yield  uiilliug-ore 
worth  $175  per  ton. 

The  Bismarck,  located  October  12, 1871,  and  owned  by  the  same  par- 
ties, is  opened  by  a  tunnel  50  feet  long,  the  milling-ore  from  vhicb  is 
valued  at  $160  per  tou. 

The  Moltke,  located  October  20, 1871,  and  owned  by  the  same  parties, 
has  a  tunnel  GO  feet  loug,  aud  furuishes  miUiug-oi-^  reported  to  be  worth 
$100  per  ton. 

Tlie  ICmpire,  !oi:;i(fd  September  L'T,  187J,  iiiid  owaed  by  Horst  &  Co., 
is  opened  by  a  tunnel  225  feet  long,  exposing  a  4-foot  vein  of  galena  and 
silver  ore,  worth,  as  reported,  $250  per  ton. 

The  Adelaide,  located  June,  187a,  and  now  owned  by  the  same  pit- 
ties  has  a' tunnel  20  feet  long,  and  carries  galena  and  silver  ore  valued 
at  $250  per  ton. 

The  Dana  (or  Hanaet]  located  June,  1873,  and  owned  by  Dorr  &  Co., 
is  opened  by  a  shaft  and  cut,  and  is  said  to  furnish  $200  ore. 

The  California,  located  June,  1873,  and  owned  by  Dorr,  Horst  aod 
Arnold,  has  a  shaft  IS  feet  deep,  and  carries,  it  is  said,  milling-ore 
worth  $100  per  tou. 

The  Ooncord,  located  June,  1873,  and  owned  by  the  same  parties,  iB 
reported  to  carry  milling-ore  worth  $90  per  ton. 

The  figures  given  for  the  value  of  the  ores  from  these  Providence  Hill 
and  Bismarck  Hill  mines  cannot  be  adopted,  in  tbe  absence  of  more 
extensive  working  and  actual  shipments  on  a  large  scale,  as  conveying 
iin  accurate  notion  of  their  average  yield.  Yet  that  large  quantities  of 
ore,  ranging  from  $100  to  $250  per  ton  in  value,  can  be  produced  with 
(aud  to  some  exteut  without)  band-sorting,  the  experience  of  Beeso 
Biver,  Utah,  aud  other  western  silver-districts,  makes  it  easy  to  believe. 
Some  of  tbe  miues  above  enumerated  have  indeed  furnished  considera- 
ble amounts  of  rich  ores.  Tbe  Little  Jennie,  already  mentioned,  with 
the  Peerless  Jennie  No.  1  west,  and  Peerless  Jennie  No.  1  east,  are  the 
property  of  Mr.  C.  B.  Vaugbao.  Tbe  average  value  of  the  ore  taken 
from  these  veins  is  remarkable.  Filty  tons  averag«l  900  onnces  of  sil- 
ver per  ton,  and  200  tons  averaged  nearly  500  ounces  i>er  ton.    Sir. 
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FaaghaD  has  earued  by  working  these  mines  in  the  year  past,  a  hand- 
some profit,  notwithstanding  that  at  first  he  had  to  borrow  money,  at  a 
high  rate  of  interest,  to  develop  them,  grade  an  expensive  road  for 
some  miles,  to  get  to  the  veins,  which  are  high  np  on  the  mountains, 
and  pay  a  high  price  for  every  pound  '^  packed  "  up,  and  for  tbe  labor 
employed.  He  expects  in  the  next  year  to  ship  200  tons  of  ore,  the 
valne  of  which  is  at  least  $500  per  ton.  With  adequate  capital  to  en- 
large operations,  greater  profits  could  be  secured  in  the  same  period. 

MEAGHEB  COUNTY. 

In  preparing  estimates  of  the  product  of  this  county,  Mr.  Wheeler  re- 
lied upon  the  assistance  of  Mr.  J.  E.  Hall,  of  Diamond  City,  a  gentle- 
man well  acquainted  with  the  industry  and  the  people  of  the  county. 
Mr.  Hall  made  diligent  inquiry  of  men  from  all  parts  of  the  county,  and 
from  his  own  knowledge  and  the  information  thus  obtained  made  up  the 
following  estimate,  which  he  thinks  nearly  correct : 

The  gold  produced  from  the  placer-mines  of  Meagher  County,  during 
the  year  ending  December  31, 1873,  amounted  to  about  $265,000,  to  be 
credited  to  the  several  parts  of  the  county  in  the  following  amounts : 
Thompson's  Gulch  and  all  the  other  gulches  lying  east  of  the  Belt 
range,  $60,000 ;  Confederate  Gulch  and  its  tributaries  and  bars,  $75,000 ; 
White's  Gulch  and  its  bars,  $30,000  ^  all  the  lower  or  north  end  of  the 
county,  including  New  York,  Cane,  and  Oregon  Gulches,  and  the  bar 
situated  on  the  Missouri  Eiver,  $100,000. 

Concerning  the  future  of  the  placer-mines,  Mr.  Hall  says  that  present 
developments  are  sufficient  to  warrant  the  expectation  of  the  continued 
productiveness  of  the  ground  now  worked  for  many  years  to  come ;  not 
in  such  amounts  as  in  some  former  years,  but  to  the  full  capacity  of  the 
water  that  is  available  for  mining  purposes.  Of  the  undeveloped  placer- 
mines  of  the  county,  he  has  the  most  sanguine  hopes,  and  he  thinks  not 
without  foundation.  The  developments  of  the  last  few  months  on  the 
Jefferson  Eiver  have  demonstrated  that  the  placer-mines  of  the  Terri- 
tory are  not  confined  to  the  small  streams,  but  that  in  the  near  future 
we  may  reasonably  hope  for  extensive  discoveries  to  be  made  in  the 
larger  streams,  and  of  these  Mr.  Hall  considers  the  Missouri  Eiver  itself 
one  of  the  most  promising. 

Concerning  the  lode-mining  interest  of  the  county  thera  is  but  little 
to  report.  Not  much  work  was  done  during  the  year  1873.  Some 
new  lodes  were  opened  on  Duck  Creek,  about  twelve  miles  south  of 
Diamond  City.  These  lodes  were  located  in  May ;  and  shafts  have  been 
sunk  on  thi*ee  of  the  lodes  to  a  depth  of  from  20  to  40  feet,  and  a  very 
favorable  ^^  prospect"  has  been  obtained  from  the  quartz.  The  charac- 
ter of  the  quartz  is  hard  rock,  bearing  free  gold. 

Two  arrastras  were  built  late  in  the  fall  of  1873,  for  the  purpose  of 
worlHng  the  quartz  from  these  mines,  but,  owing  to  the  lateness  of  the 
season,  nothing  was  accomplished  that  fall.  On  the  opening  of  the 
mining  season  in  the  spring  of  1874,  the  arrastras  were  put  in  operation, 
and  fi^m  two  tons  of  the  ore,  I  am  informed  by  Mr.  Thomas  Howell, 
$125  have  been  cleaned  up.  More  men  will  be  set  to  work  during  the 
summer,  and  the  erection  of  a  mill  on  Duck  Creek  will  give  the  needed 
facilities  of  reduction  to  this  promising  camp. 

On  Gold  Hill,  near  Diamond  City,  Messrs.  Howard  and  Emerson  con- 
tinned  a  shaft  down  till  they  struck  water  at  a  depth  of  80  feet.  They 
have  a  good  crevice  and  very  fair  ore,  but  there  being  no  facilities  for 
working  their  quartz,  they  have  suspended  work  until  such  time  as  they 
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may  be  able  to  have  tlieir  ore  worke*!.  They  now  have  about  100  >od« 
oil  their  dump. 

There  has  been  do  activity  in  the  copper -mines  east  of  the  Belt  mngt 
on  the  Musselshell  Kirer.  Assurances  are  given,  however,  that  danng 
the  approachiug  summer  some  of  the  ore  now  ly log;  on  thedum[i8at 
those  mines  will  be  shipped  to  some  point  where  it  cau  be  thoronghlf 
t«sted,  and  if  it  prove  bat  one- half  as  rich  as  sample  assays  indicate  there 
will  be  a  basis  of  extensive  and  profitable  industry.  The  new  road  to 
Carroll  will  make  it  possible  to  remain  in  that  country,  to  work,  anil 
will  also  furnish  the  means  for  shipping  the  ore  to^he  river. 

In  other  parts  of  tbe  county  uothiug  new  has  beeu  developed,  nor  ilo 
I  expect  much  prospecting  will  be  done  till  after  June  10, 1874,  when,  if 
the  time  for  doing  work  to  hold  possessory  title  on  old  claims  is  not  ex- 
tended, many  of  the  locations  made  by  early  prospectors,  now  non-resi- 
dents of  the  Territory,  will  be  relocated,  and  some  of  them  ileveloped.' 

JEFFEESON  COUNTV, 

In  my  last  reiKtrt  a  tolerably  definite  description  of  the  develojied 
lodes  of  this  county  was  given.  The  silver- bearing  veins  of  Jefferson  are 
no  doubt  better  developed  than  those  of  any  other  county  in  Montanft. 
Of  the  amount  of  silver-ores  shipped  from  the  Territory  heretofore,  Jeffe^ 
son  County  can  be  credited  with  considerably  over  one-half.  Id  thJK  n- 
spect  the  county  still  takes  the  lead,  though  silver-mining  in  Lewis  and 
Clarke,  Madisou,  Beaver  Head,  and  Deer  Lodge  Counties  also  is  now  irell 
established,  and  generally  pro8i)erons.  During  the  coming  ye-ar  tbo 
amount  of  ores  shipped  and  worked  at  home  will  be  quadrupled.  Iid- 
provements  of  every  kind  are  being  made.  Kew  mills,  coucentratow. 
and  furnaces  are  in  process  of  erection.  But  the  aggregate  capacity  of 
these  will  bo  inadequate  to  the  treatment  of  the  ores  now  on  the  dumps. 

The  Legal  Tender,  Mammoth,  Argeotum,  Kniuley,  and  other  lodw 
heretofore  de.scribed  still   maintain   their  character  tor  stability  ivnd    ' 
richoess,  and  rate  at  a  much  higher  value  thau  ever  before. 

GALLATIN  OOUNTT. 

This  county  has  not  heretofore  taken  rank  as  a  mihing  district',  but 
several  late  discoveries  indicate  thatflne  silver-bearing  veins  exist  witbi» 
its  limits.  OnSixteen-mileCreek,  oneof  the  most  promising  silver-veiD^ 
in  the  Territory  has  been  found,  aud  suthcient  developments  have  beeD 
made  to  give  it  a  high  probable  value.  The  bars  along  theYellovstou^ 
and  the  Gallatin  Bivers  have  been  proved  by  prospecting  to  contail^ 
gold  deposits,  which,  when  capital  can  be  found  to  bring  a  bead  o> 
water  upon  them,  may  he  profitably  exploited.  Coal  is  found  in  thi^ 
county  in  abundance. 

MADISON  COUNTY. 

Placer-mines. — Thiscounty  has  furnished  the  richest  placer-mines  in  tli0 
Territory,  and  although  the  excitement  of  the  eariy  days  of  Alder  Gnlcb- 
has  entirely  subsided,  the  mineral  wealth  of  tbe  county  has  scarcely  be- 
guu  to  be  exhausted.    But  this  wealth  consists  mainly  in  quartz  ;  and 

*  TbJB  extension  will  doubtless  be  made  at  tbe  present  Bession  of  Coaness.  I  tnisC 
it  will  be  the  last.  Great  as  maybe  tbo  incidental  hardsbip  to  individnaJs,  tlio  general 
good  inperativet;  requires  that  old  and  new  claiois  alike  Bhonkl  be  either  bongbt  of 
the  Govemmeut  nDdor  patent,  or  worked,  or  tbrown  open  to  re-location. — E.  W.  R. 
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lode  property,  unlike  placer- mines,  requires  large  capital  to  work  it. 
However,  the  placer-mines  of  Madison  are  by  no  means  worked  out, 
and  there  are  still  many  gulches  giving  remunerative  employment  to  a 
number  of  miners. 

Brown^s  Oulch  is  a  tributary  of  Alder,  entering  below  Virginia  Gity. 
The  gulch  is  seven  miles  in  length,  and  a  considerable  portion  as  yet 
ODworked,  that  will  pay,  it  is  said,  from  $3  to  $10  per  day  to  the  hand. 

Bivin^a  Oulch  is  a  tributary  of  the  Stinking- Water,  below  Alder  Oulch. 
There  were  ten  companies  at  work  in  this  gulch  during  the  last  season, 
all  doing  as  well,  and  some  better  than  in  the  previous  year. 

California  CMch  is  a  tributary  of  the  Stinking- Water.  There  is  a 
large  amount  of  nnworked  ground  in  this  gulch.  The  ground  is  spotted 
and  very  rich  in  places.  Very  large  sums  of  money  have  been  realized 
in  the  mines  near  its  mouth.  A  nugget  weighing  fourteen  ounces  was 
once  taken  from  this  gulch. 

Oranite  Oulch  is  a  tributary  of  Alder,  about  ten  miles  in  length,  and 
contains  a  large  amount  of  ground  that  will  pay  the  miner  from  $2  to  $3 
per  day.  It  is  at  present  unworked.  A  large  company  could  work  the 
whole  to  advantage. 

Harris  Qulehy  a  tributary  of  Stinking- Water,  is  considered  rich,  pro- 
duces a  fine  quality  of  gold,  and  contains  much  unworked  ground. 

Idaho  Oulchj  a  tributary  of  Stinking- Water,  was  discovered  in  1864  ^ 
has  not  been  worked  much,  but  will  pay  miners  good  wages. 

Mill  Creek^  a  tributary  of  Stinking- Water,  contains  coarse  gold,  but  is 
difficult  to  work,  and  has  not  yielded  much. 

Meade^s  ChUch,  a  tributary  of  the  Upper  Stinking- Water,  yielded  a  con- 
siderable amount  of  gold  last  year. 

Norwegian  Oulch,  a  tributary  of  Upper  Willow  Creek,  has  yielded  well, 
and  still  eoiltinues  to  pay  small  wages.  With  plenty  of  water,  it  might 
be  made  to  pay  better.  Considerable  ground  has  been  taken  up  under 
the  mineral-land  act  One  miner  in  this  gulch  took  took  out  over  $1,000 
last  season,  and  the  season  is  very  short.  The  gold  taken  out  of  this 
gulch  since  its  discovery  is  estimated  at  $150,000. 

Bamhom  Oulch  is  a  tributary  of  Curant  Gulch,  about  thirteen  miles  in 
length.  The  ground  is  reported  to  pay  from  $3  to  $5  per  day  to  the 
hand. 

B4}ehester  OuMi,  a  tributary  of  the  Jefferson,  has  yielded  considerable 
gold,  and  continues  to  yield  small  quantities. 

Wathington  Bar  has  yielded  well,  and  continues  to  pay  fair  wages  to 
the  miner. 

Willow  Creek,  a  tributM*y  of  the  Jefferson,  has  paid,  and  continues  to 
pay  well,  some  portions  yielding  as  high  as  $10  to  the  hand  per  diem. 

Wigw€an  Chilch,  a  tributary  of  the  Madison,  will  pay  small  wages.  It 
was  worked  some  years  since  and  abandoned,  as  it  would  not  pay  in 
those  times  when  provisions  were  high.  Probably  from  $2  to  $3  per 
day  to  the  hand  could  be  obtained  here. 

The  yield  of  the  placers  of  Madison  County  for  1873  was  about 
$800,000,  which  must  be  considered  good,  considering  the  diminished 
number  of  men  at  work. 

Lodes. — ^The  quartz-mines  of  the  county  present  no  special  mark  of 
progress  during  the  year.  It  must  sufiice  for  this  report  to  enumerate 
the  leading  districts  and  lodes. 

Brown's  Oulch  district. — ^Brown's  Gulch  is  a  tributary  of  Alder,  enter- 
ing the  latter  below  Virginia,  on  the  left-hand  side.  It  contains  the  fol- 
lowing lode-claims,  all  claimed  as  silver-lodes :  The  Black,  Barret,  Curry, 
Easton,  (ore  from  this  lode  has  yielded  as  high  as  $100  to  the  ton,) 
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GoiiM,  Louane,  Pacific  Bailroad,  (litis  a,  TiiuDel  100  feet  loug,  at  the  coil 
of  wliicli  is  a  crevice  2  feet  in  wiiltli,)  Komn,  True  Silver,  and  Wrigbt 
lodes.  TLere  lias  been  a  large  amount  of  work  done  in  this  district, 
and  it  pioniises  well,  tbough  it  is  not  regularly  produclive. 

Fairweatlter  duitrict. — This  district  is  ou  Alder  Gulch,  and  includes 
Virginia  City,  There  are  a  great  many  gold-ledges  claimed  and  re- 
corded iu  this  district,  but  hitlieito  tbey  have  not  shown  much  evidence 
of  their  value.  The  best-known  lodes  are  the  Alameda,  Sonoma,  and 
U.  8.  A.,  coiitaiaiDg  both  gold  and  silver.  Some  of  the  ore  fi-om  this 
district  has  been  worked  by  arrastra  and  pays  fairly. 

Granite  Creek  district. — Granite  Creek  H  a  tributary  of  Alder.  Tbe 
district  is  about  four  miles  to  the  north  of  Virginia  City.  The  princi- 
pal lodes  are  the  Kremlin  and  Maplcton,  the  former  gold-bearing,  the 
latter  bearing  both  gold  and  silver. 

Bighland  dintrtd. — Considerable  quartz-mining  lias  been  doue  in  this 
district.  The  principal  lodes  are  tbe  Adamant,  Chtckamon,  Dixie, 
Meyer  &  Thompson,  Nevins,  Nonpareil,  aud  Only  Chance.  This  dis- 
trict lies  northwest* of  Virginia  City,  and  is  also  known  by  the  name  of 
Bed  Mountain. 

Hot  Spring  district. — This  district  is  about  thirty  miles  northeast  from 
Virginia  City.  An  immense  amount  of  labor  has  been  peTforme<l,  aoi 
thousands  of  dollars  expended  in  working  tbe  quartz  of  this  locality, 
but  without  any  very  great  results  as  yet.  It  is  generally  concedeU 
that  tbe  qnnrtz-mining  operations  in  this  district  were  in  early  days 
grossly  mismanaged.  At  tbe  present  time  there  are  a  few  mines  wort- 
ing,  and  from  all  api)earances  some  of  tbem  are  successful.  Among 
these  may  be  mentioned  the  Mother  Hendricks,  Red  Bluff,  Bising  San, 
and  Chihoabun.  The  most  prominent  claims  in  this  district  are  the 
Boa:^,  Bill  Norton,  Blue  Lead,  Chihuahua,  Calaveras,  Convoy,  Galena, 
Golden  Echo,  Uomcwnrd  Bound,  Mother  Hendricks,  North  Lode,  Old 
Mortality,  Opula,  Primrose,  Pony,  Pine  Tree,  Purdy,  Pnrdy  Extension. 
Itising  Snu,  Ked  Bluff,  Sterling,  Thad.  Stevens,  Velocipede,  and  Wood- 
ruff aud  Beach  lodes. 

Havana  district. — This  district  is  about  four  miles  east  of  tbe  Madison 
River,  and  near  tbe  Madison  bridge.  The  mines  of  this  locality  are 
known  as  the  Cherry  Creek  silver-mines.  At  the  present  time  this  is 
a  very  promising  mining-district.  Some  of  the  lodes  are  rich  and  are 
paying  well.  Considerable  rock  has  been  shipped  for  smelting.  Among 
the  lodes  may  be  mentioned  the  Clagett,  Davis,  Enselman,  Eberbardt. 
Joe  Brown,  Lucy  Henry  No.  2,  Silver  Crown,  and  Silver  Shower.  The 
ores  of  tbe  district  carry  a  great  deal  of  free  silver. 

Meadow  Greek  district  is  included  in  tbe  Hot  Spring  district. 

Mill  Creek  district. — A  vein  called  '*Tbe  Lost  Lode"  is  the  most 
prominent  in  this  district.  It  is  a  gold-bearing  ledge  of  great  width, 
and  is  said  to  yield  from  $10  to  420  per  ton.  The  qoartz  is  easily 
removed.  The  owners  of  this  ledge  have  been  running  a  12-stamp  mil), 
bat  are  now  making  arrangements  for  tbe  sbipmeat  of  a  20-atamp  mUl. 
Other  lodes  in  this  district  are  tbe  Antelope,  Aurora,  Branham,  Eclipse, 
Gemmel,  Isabella  !No.  2,  Lebanon,  Mountain  Queen,  Mdy  Elower,  Ohio, 
Oroy  Plata,  Sunrise,  and  Tippecanoe. 

Quarts  Hill  district. — Tbe  principal  lodes  iu  this  district  are  the  Fry 
and  Martha Compton. 

Rodiester  district. — Among  tbe  prominent  lodes  in  the  district  may  be 
mentioned  the  Day,  Julia  Holmes,  Parepa,  and  Watseka.  Some  of 
these  lodes  are  being  worked  with  great  profit,  and  the  town  of  Roches- 
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ter  which  was  abandoned,  has  now  a  population  of  about  one  hundred. 
Better  methods  of  working  have  caused  this  prosperity. 

Many  of  the  above-named  iQ^es  were  mentioned  in  last  year's  report. 
Some  new  ones  are  named  in  this. 

Silver  Star  district — ^This  district  is  on  the  west  side  of  the  Jefferson 
River,  in  Madison  County,  and  several  small  mills  are  doing  profitable 
work  in  it.  It  contains  a  large  number  of  rich  gold-lodes,  although 
most  of  the  veins  are  narrow.  At  present  rates  of  expenses  they  arc 
remunerative,  and  will  be  more  so  as  prices  are  better  adjusted.  Ac- 
counts of  this  district,  particularly  of  its  leading  mine,  the  Oreen  Gamp- 
bell,  will  be  found  in  my  report  rendered  March,  1872,  and  in  subse- 
quent volumes. 

BEAVER  HEAD  COUNTY. 

Bryant  district, — This  district  is  located  forty  miles  due  north  from 
Bannack,  at  the  source  of  Trapper  Creek,  a  tributary  of  Big  Hole  or 
Wisdom  River.  It  was  discovered  in  the  summer  of  1873.  The  forma- 
tion is  crystalline  magnesian  limestone,  on  which  granite  bowlders  oc- 
cur in  great  profusion.  The  district  is  shaped  like  a  horseshoe,  the 
opening  toward  the  river.  The  locations  of  the  various  lodes  are  upon 
inner  and  rugged  acclivities  in  steps  or  benches  up  to  the  summit  of 
White  Lion  Mountain  and  South  Mountain,  at  an  elevation  of  from 
9,000  to  10,000  feet  above  the  level  of  the  sea. 

The  opinion  widely  obtains  that  high  altitudes  are  the  most  favor- 
able for  rich  and  inexhaustible  silver-mines.  If  such  is  an  invariable 
rule,  this  district  may  be  another  instance  of  it.* 

There  is  a  beautiful  park  of  fine  pine  timber  within  this  circle,  con- 
taining numerous  springs  of  pure  cold  water,  which  unite  to  form  Trap- 
l>er  Creek.  In  the  center  is  a  low  ridge,  two  miles  in  length,  running 
from  the  South  Mountain  to  the  opening,  on  the  north  side  of  which  is 
Trapper  Creek,  containing  about  1,000  inches  of  water.  On  the  south 
side  is  a  brook  called  the  South  Fork,  which  empties  into  Trapper 
Creek,  in  the  low  opening  of  the  horseshoe. 

There  is  abundance  of  good  timber  for  building  and  fuel,  and  good 
water-power,  within  the  park.  Below  the  park  and  toward  the  river  is 
also  plenty  of  good  timber  and  water-privileges.  The  park  is  about  two 
miles  square. 

Some  of  the  main  lodes  are  on  this  ridge,  having  a  strike  and  dip 
similar  to  those  on  the  South  Mountain. 

The  Trapper  is  one  of  the  chief  veins  of  the  district,  and  every  indi- 
cation shows  that  it  will  prove  to  be  an  extraordinary  mine.  The  strike 
of  the  vein  is  from  east  to  west ;  the  dip,  40^  south.  The  vein  of  ore 
is  3  feet  wide  at  the  surface  in  the  discovery-shaft,  and  9  feet  at  a  depth 
of  50  feet.  There  are  several  shafts  along  the  lode,  sunk  to  the  depth 
of  from  15  to  50  feet.  On  account  of  the  decomposed  nature  of  the  ore 
and  country-rock  the  vein  does  not  crop   above  the  surface,  but  it  is 

•This  snggestion  Heave  in  Mr.  Wheeler's  -words.  There  is  no  snch  mle.  The  popu- 
lar impression  to  that  effect  umy  be  attributed  to  several  circnmstances :  1.  Mineral- 
deposits  are  the  incidental  products  of  disturbances  and  chan^^es  in  the  earth's  crust; 
hence,  tissare- veins  particularly  are  likely  to  occur  in  mountain-ranges.  2.  Mountains 
offer  more  exposures  and  less  covering  detritus  or  alluvium  than  lowlands ;  hence,  the 
veins  they  contain  are  more  likely  to  be  discovered.  3.  Sometimes  the  sides  of  a  mount- 
ain may  consist  of  sedimentary  npheaved  strata,  not  containing-veins,  and  the  cen- 
tral core  may  be  crystalline  rock  carrying  such  deposits.  In  that  case  only  the  high- 
est parts  of  the  range  would  show  the  veins.  But  the  question  of  absolute  altitudo 
above  the  sea  is  not  connected  with  the  value  of  the  veins. — R.  W.  R. 


368      MISES    AND    MINING    WEST   OF   THE    KOCKY    MOUSTAMS. 

traccaltle  for  tbo  whole  length  ol  the  claim — 1,500  feet.  The  ore  con- 
tuius  giileuii  and  argentic  sulpbideB;  and  uuuieroiis  asaajH  give  from 
$100  t<)  $15,00U  i)er  tou  in  »ilrer. 

Seven  tons  of  ore  were  liurriedly  sliippeil  to  Sivu  Francisco  last  fall, 
and  a  return  of  4500  per  tou  in  coin  wrs  received. 

Tills  lode  w«8  diBcovered  by  Janiee  Bryant,  after  wiiom  the  district  Is 
named.  It  is  now  owned  liy  the  TmpperCoBijmny,  in  which  he  is  itlte^ 
osted. 

The  aame  i)arties  discovered  and  own  tho  Forest  Qoeeu  and  Lady 
Elgin,  eoutiuuations  of  tbe  Trapper  lode  westward.  TLere  are  four 
shafts  along  the  course  of  these  lodes  to  the  depth  of  15  feet  each,  shoir- 
ing  the  veiua  of  ore  2  feet  wide  and  similar  to  the  Trapi>er  ore,  bnt  not 
so  much  decomposed.  Wire  silver  is  easily  panned  out  of  tlic 
decomposed  <iiiartz  on  the  Trajiper.  There  are  over  250  tons  of  ore  ou 
the  dump,  ami  100  tons  of  high  grade  ready  tor  shipment 

Thu  Argenta  is  also  a  plain  continnation  of  the  same  vein.  It  is 
traceable  by  the  or&  and  slained  rock  Uie  whole  length  of  the  claim. 
The  vein  of  ore  ia  two  feet  wide,  and  is  not  so  much  decomposed  as  tiie 
Trapper  ore,  and  contains  less  galena.  It  is  good  milling-ore,  at  least 
-on  the  surface.  lion.  G.  VV.  Stapleton  is  the  discoverer  and  owner  of 
the  vein.  Owing  to  the  early  fall  oif  snow  iast  winter  he  had  not  done 
any  mining  on  it  at  the  close  of  the  year. 

The  Minnie  Gatfney  belongs  to  the  GaR'ney  Company,  and  lies  sonth 
flf  the  Trapiwr  vein  and  parallel  to  it.  There  is  a  shaft  30  feet  deep  on 
this  vein,  which  is  2  feet  at  the  surface,  and  3  feet  at  the  bottom  of  tlie 
shaft.  The  vein  at  the  surface  is  mostly  qaartz-bearing  blocks  of  gft- 
lena.  At  the  bottom  of  the  shaft  the  ore  is  much  improvetl,  and  assays 
from  SlOO  to  $200  in  silver,  per  tun.  There  are  50  tons  ou  the  tlum'p. 
The  quartz  is  hard  and  flinty,  and  crops  out  GOO  feet  along  the  strike 
of  the  vein. 

The  KU'o  Mer  Lou  belongs  to  I)ewey&  Co.,  and  is  traceable  tlie  whole 
length  of  the  claim,  (1,600  feet.)  The  vein  is  3  feet  wide.  The  ore  is 
copper  glance  and  rich  iu  silver. 

The  Keokuk  is  a  distinct  continuation  of  the  Eleo  Mer  Loa.  The 
strike  of  the  vein  is  easterly  and  westerly,  with  a  dip  of  3u°  to  the 
fioutb.  It  is  2  feet  wide  at  the  discovery  shaft.  The  rein-matt»r  is 
mostly  decomposed,  and  according  to  four  assays  made,  yields  from 
$122  to  $290  in  silver  per  ton.  An  average  assay  made  of  ilie  whole 
gives  $200  per  ton. 

This  lode  is  probably  the  l>est  defined  contact- vein  in  the  diatrict,  and 
is  traceable  the  whole  length  of  the  claim,  1,600  feet.  It  lies  between 
two  distinct  formations.  The  foot-wall  is  dolomite  and  the  hanging-wall ' 
trap.  The  walls  inclosing  the  vein  of  ore  are  smooth  and  polished.  The 
ore  contains  a  small  percentage  of  galena,  and  is  colored  yellow,  blae, 
black  and  green.  It  is  good  milling  ore,  and  in  character  unlike  any 
other  iu  the  district. 

The  owners,  Messrs.  Stapleton  &  McCaramou,  will  commence  worfc 
-on  this  mine  as  soon  as  the  wagon-road  to  the  diatrict  is  completed  and 
the  rednctiori-works  are  erected. 

The  Queen  Mali,  lying  between  the  Keokuk  and  Argenta,  has  a  small, 
vein  of  good  ore  assaying  $400  i>er  ton. 

The  True  Fissure  is  a  strong  ore  vein,  4  feet  wide,  cropping  along  the 
strike  of  the  rein  800  feet.  Shafts  to  expose  the  vein  have  been  sank 
at  various  distances  for  400  feet  along  the  ontcrop.  The  north  portioa 
is  much  decomposed,  the  ore  aesaying  35  per  cent,  iu  lead ;  the  south 
portion  has  only  2^  per  cent,  of  lead.  The  ore  runs  in  silver  firom  $60 
to  $150  per  ton.    There  are  said  to  be  thousands  of  tons  of  ore  in  sight. 
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The  Monntain  Sbeep  crops  oat  at  the  discovery,  but  is  not  traceable 
for  a  great  distance.  The  ore  is  of  high  grade,  coutaiuiug  a  good  deal 
of  copper  glance,  and  yields  in  silver  $400  per  ton.  It  is  located  40  lect 
below  the  Trae  Fissure,  and  dips  to  the  west,  as  do  all  the  veins  on 
White-Lion  Mountain. 

The  Silver  Quartz  is  50  feet  above  the  True  Fissure.  The  vein  of  ore 
is  8  feet  wide,  decomposed,  bearing  galena,  copper,  and  silver,  and  assay- 
ing 40  i)er  cent,  in  lead,  and  $75  to  $100  in  silver.  The  vein  is  traceable 
ou  the  surface  700  feet,  and  the  ore  is  excellent  for  smelting. 

These  last  four  lodes  belong  to  Messrs.  J.  H.  Larwill,  C.  Mead,  A. 
Bassette,  and  J.  Milligan,  who  are  now  prospecting  and  will  develop 
them  as  fast  as  their  means  will  permit.  Mr.  Larwill  is  a  practical 
assayer,  having  spent,  I  understand,  two  years  at  Freiberg,  Germany, 
and  to  him  I  am  indebted  for  most  of  the  assays. 

The  Condor  is  located  on  the  apex  of  White-Lion  Mountain  at  an  alti- 
tude of  10,000  feet.  It  is  traceable  several  hundred  feet.  The  vein  is 
4  feet  wide,  and  contains  a  good  deal  of  barren  quartz,  with  some  small 
streaks  of  rich  silver  ore.  But  little  work  has  been  done.  It  belongs 
to  Dr.  Olyne  &  Co. 

The  Cleopatra  is  traceable  300  feet.  The  vein  is  10  feet  wide,  and  the 
ores  are  very  much  decomposed,  yielding  from  20  to  50  per  cent,  galena 
and  $75  in  silver  per  ton.  There  is  an  immense  body  of  ore  in  sight 
which  can  be  easily  picked  and  shoveled  up.  The  ore  is  lit  for  smelt- 
ing.   The  owners  are  Dewey  &  Co. 

The  Ariadne,  owned  by  the  same  company,  is  from  10  to  15  feet  wide. 
The  vein-matter  contains  iron  and  copper,  and  a  small  percentage  of 
silver.  The  qnartz  is  of  red  and  brownish  color.  The  Mark  Antony, 
owned  by  Mr.  Stapleton,  is  traceable  by  the  croppings  400  feet.  The 
vein  is  5  feet  wide  at  the  discovery,  and  of  solid  ore,  assaying  from  25 
to  40  per  cent,  in  lead  and  $170  in  silver  per  ton.  It  is  located  25  feet 
below  the  Ariadne. 

The  Alta  and  Atlanta  are  located  about  300  feet  below  the  Mountain 
Sheep.  This  vein  is  traceable  over  2,000  feet  by  irregular  croppings ; 
in  some  places  5  or  6  feet  high,  and  can  be  seen  glistening  in  the  sun 
a  half  mile  distant,  resplendent  with  colors.  The  shoots  of  the  vein 
are  from  10  to  50  feet  in  width.  These  croppings  are  on  a  steep  and 
ragged  part  of  White  Lion  Mountain.  The  vein  has  not  been  well  de- 
fined. The  ore  is  about  the  same  in  kind,  as  that  of  the  Mark  Antony. 
These  lodes  belong  to  Armstrong  &  Co.,  who  have  taken  out  a  small 
amount  of  ore  from  the  south  wall,  but  have  not  crossed  the  veins. 

The  Sheriff  Is  the  most  northerly  lode  on  White  Lion  Mountain.  It  crops 
OQt  in  shoots  20  feet  wide,  several  hundred  feet  along  the  strike  of  the 
vein.  The  ore  is  copper-glance  and  sulphides,  assaying  $400  in  silver 
per  ton. 

The  Avon  and  Clyde  are  two  locations  on  a  vein,  which  is  over  15 
feet  wide.  The  ore  is  argentiferous  galena,  average  assay  in  silver  $300 
per  ton.  Mr.  Armstrong  has  kept  men  employed  all  winter  in  taking 
oat  ore.  There  are  now  several  hundred  tons  on  the  dump.  They  have 
selected  and  sacked  for  shipment  ten  tons  of  high-grade  ore,  taken 
from  the  foo^wall. 

The  Hecla,  owned  by  the  same  company,  is  a  one-foot  vein  of  very 
rich  ore.  Mr.  Armstrong  has  four  tons  sacked  for  shipment,  which  ho 
claims  will  pay  all  his  expenses  for  working  seven  men  all  winter.  The 
ore  is  argentic  sulphide.  It  is  a  blind  lode,  but  traceable  several  hun- 
dred feet. 

24  M 
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The  Oneida  is  a  solid  vein,  15  incbes  wide,  of  silver  solpliidcs  and 
copper  glance  assaying  fi-otn  $301)  to  8750  in  silver,  and  40  per  cent, 
lead.  It  is  a  contact- vcJti  inclosed  in  aniootli  wall-rock.  Tlie  ore  is  soft, 
macli  decomposed,  and  easily  worked  with  pick  and  shovel.  The  stribt! 
of  the  vein  is  Dortb  and  sontli,  dipping  slightly  westerly  into  the  maua- 
tain.  It  is  a  distinct  continuatioa  of  the  silver  qnartz,  and  is  traceaUit 
for  the  full  longth  of  the  claim. 

Tlie  Mark  Twain  is  also  traceable  1,500  feut,  often  cropping  aliove  the 
surface.  The  wall  rocks  are  smooth,  Incltising  a  vein  2  teet  wide.  Tlie 
ore  is  copimr  and  lead  aniphnrets,  yielding  by  assay  §-100  silver  pec 
ton.  This  vein  is  located  175  feet  east  of  tlie  Oneida,  and  is  a  pluin 
continnation  of  the  True  Fissnre. 

The  Niagara,  Bannack,  and  Nero  are  strong  eropjiinga  within  the  lim- 
its of  the  iwo  last  described  claims.  The  Nero  assays  $10  in  silverpM 
ton,  and  is  inclosed  in  malachite  casing,  assaying  40  per  cent,  in  copper. 
The  Niagara  and  Bannack  lodes  are  inclosed  in  rongli  wall-rock,  niiil 
assay  $C7  in  silver  per  ton,  and  40  per  cent,  in  copper.  George  TarbcII 
&  Oo.  own  these  fine  lodca  and  are  now  developing  ihHUi  preparator]' 
to  shipping  ore. 

The  Pride  of  the  West  is  a  blind  lode,  nod  belongs  to  Mr,  Gaffncj, 
who  has  Ave  tons  of  selected  ore  sackec'i  for  shipment.  The  vein  iafr 
regnlar  and  pockety,  varying  from  a  seam  to  C  feet  in  width.  The  ore 
is  copper  glauce  and  galena,  assaying  fnim  $300  to  $10»  in  silver  per 
ton. 

The  owners  of  lodes  in  this  district  arc  bnsily  engaged  in  constnict- 
ing  a  wagon-road,  twelve  miles  in  length,  to  the  mines,  which  will  be 
completed  by  the  1st  of  Jnty,  1874. 

Mr.  Annstronghas  machinery  on  the  way  for  concentration  ami  re- 
daction works.  He  is  now  preparing  the  building  for  these  works. 
A  saw-inill  will  be  put  up  at  once,  but  owing  to  the  great  distJince  from 
railroad  communication,  and  slowness  of  ox  and  male  trains,  and  the 
inconvenience  and  expense  of  so  many  middlemen  and  agents,  the  dif- 
ficulties in  the  way  of  successful  mining  operations  this  season  are  very 
great. 

In  the  Blue-  Wing  dtHtrict,  described  at  length  in  my  last  report,  there 
is  bnt  little  new  development. 

Mr.  Stapleton  has  run  a  tunnel  250  feet  in  length,  tapping  the  New 
Departure  at  a  depth  of  100  feet  I'rom  the  surface.  He  is  uow  getliog 
ready  10  tons  of  gootl  ore  for  shipment.  Since  the  last  report  he  Uiis 
shipped  3  tons  to  the  Bank  of  Calilbrnia,  which  yielded  $330.71  in 
coin  per  ton. 

Thy  Ayr,  located  on  the  same  hill  in  hmestono  formation,  has  a  small 
but  rich  vein  of  ore,  widening  to  18  inches  at  the  bottoui  of  a  40-foot 
sliaft.  Mr.  James  McCammen,  the  owner,  shipjied  4  tons  of  his  on 
last  fall  to  the  Bank  of  California,  and  received  j.OliJ  per  tan  in  coin. 

Tlie  Bismarck  is  a  blind  lead  iu  limestone,  the  vein  being  2  feet  wide. 
A  tnunel  75  feet  in  length  is  ruu  into  the  mountain-sioe  along  tbe  v&d. 
There  are  25  tons  of  8100  ore  on  the  dump,  as  shown  from  tlie  assaj- 
value  of  a  ton  sent  to  San  Francisco. 

The  Kmma  is  across  a  deep  ravine  on  the  opposite  mountain.  Mr. 
Charles  Bowman,  the  owner  of  these  two  vUns,  sliippe<t  3^  tous  to  San 
Francisco,  and  received  payment  upon  an  assay-value  of  $133.88  [)« 
ton.  This  shipment,  like  all  others  from  the  district,  passed  tbrong1> 
the  bands  of  eight  middle-men,  and  with  sacking,  freighting,  unloading] 
re-loadiug,  drayage,  assaying,  crnnhing,  sampling,  re-sackiag,  commis- 
siou,  intei'CBt,  &c,  three-fourths  of  the  entire  x>roceeds  were  expeuded)  I 
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leaving  him  but  a  small  profit  for  his  labor.  The  vein  of  this  mine 
is  a  foot  wide,  and  average  assays  of  the  ore,  made  here  by  practical 
assiiyers,  show  about  $300  per  ton.  Further  work  upon  Uiese  mines 
depending  on  shipping  was  thought  useless  for  the  present. 

The  Alpha,  Saint  Crispin,  and  Erin  lodes  are  also  new  locations, 
and  are  owned  by  J.  P.  Haskell.  They  are  in  granite  formation.  On 
the  Alpha  there  is  a  tunnel,  3  by  6  feet  in  section,  run  along  the  vein 
160  feet,  the  end  of  which  is  00  feet  below  the  surface.  The  ore  is 
argentiferous  galena,  assaying  $100  per  ton.  There  are  12  tons  on  the 
damp.  The  Saint  Crispin  has  a  tunnel  75  feet  in  length  and  a  shaft  45 
feet  deep.  The  ore  is  argentiferous  galena,  oxidized  and  decomposed. 
The  width  of  the  vein  is  30  inches,  and  the  supply  of  ore  is  irregular. 
There  are  two  tons  of  selected  ore  on  the  dump  that  will  average  $450 
per  ton,  according  to  assays.  The  ^rin  has  a  tunnel  along  the  strike  of 
the  vein  75  feet  in  length.  The  vein  is  3  feet  wide,  having  smooth  wall- 
Tocks,  with  a  streak  of  high  grade  ore  from  3  to  G  inches  wide,  oxidized 
argentiferous  galena,  assaying  $350  per  ton.  There  are  6  tons  on  the 
dump. 

The  Monte  Christo  is  a  new  discovery  made  by  Joseph  Arbour.  It  is 
a  blind  lode  in  granite  formation,  with  smooth  wall-rocks  and  10  inches 
of  good  ore.  The  shaft  is  40  feet  deep,  and  the  ore  is  oxidized  argen- 
tiferous galena. 

The  Harriet  is  a  new  location,  owned  by  Lilleg  &  Hooper.  It  is  a 
6-foot  vein,  with  smooth  granite  wall-rocks.  The  lode  does  not  crop  out, 
bat  is  traceable  the  whole  length  of  the  claim.  Two  pits  have  been 
sunk  200  feet  apart,  and  each  8  feet  in  depth.  The  ore  is  decomposed, 
of  a  black-brownish  color,  and  assays  about  $100  per  ton.  There  are 
ten  tons  on  the  dump,  and  all  the  indications  i)oint  to  a  large  quantity 
easily  accessible  in  he  vein. 

The  Mohawk  is  a  contact-fissure  vein  4  feet  wide,  with  granite  hang- 
ing-wall and  limestone  foot-wall.  Mr.  J.  C.  Taylor,  the  owner,  sunk  40 
feet,  following  several  seams  of  good  ore  before  striking  the  main  vein. 
The  Black  Hawk,  described  at  length  in  the  last  report,  has  been  sunk 
to  the  depth  of  375  feet.  There  is  probably  over  500  tons  of  low-grade 
ore  on  the  dump.  The  ore  is  sulphurets  of  iron,  with  a  small  percent- 
age of  lead.  This  mine  needs  only  facilities  of  transportation  and  cheap 
reduction.    The  supplj^  of  ore  is  regular  and  good. 

The  Don  Juan  and  Luzerne  arc  owned  by  Messrs.  Mead,  Bassett  & 
Hilligan.  They  are  on  the  line  between  granite  and  limestone.  The 
Don  Juan  has  a  shaft*  running  along  the  strike  of  the  vein  westerly 
150  feet,  the  ore  filling  the  entire  vein,  8  feet  wide,  dipping  into  the 
mountain  at  an  angle  ot  45^. 

There  are  150  tons  on  the  dnmp,  averaging  $100  per  ton,  and  10  tons 
of  selected  quartz  of  high  grade.  There  is  an  immense  supply  of  ore 
in  sight.    The  ores  are  sulphides  and  chlorides  of  silver. 

The  Luzerne,  at  greater  altitude  on  the  same  hill,  has  been  opened  by 
a  shaft  to  the  depth  of  35  feet  on  a  3-foot  vein.  The  ore  is  argentiferous 
galena  with  copper  stains,  and  assays  $90  per  ton.  There  are  75  tons 
on  the  dnmp.    The  ore  is  rt^gular  in  quality  and  supply. 

The  Eyrie  and  lied  Wing  Lodes  are  on  a  direct  line  with  the  strike  of 
the  Bonaparte  and  Delmonte,  in  granite.  On  each  is  a  shaft  45  feet 
deep,  showing  a  vein  3  feet  in  width.    Tlie  veinstufi'  is  similar  to  that 

*I  un  at  a  Iom  to  onderotand  tbiH ;  it  umy  bo  a  clerical  error,  snbstituting  "  sliaft  '^  * 
fcr**  cot,"  or  "  striko  "  for  "  dip" — I  think  the  fonner.    Or  the  shaft  may  be  an  incline 
ittobliqoely  on  the  piano  of  the  lode,  uud  so  working  wetitwurd  on  the  strike  as  well 
M  downward  on  the  dip.    The  obscurity  cannot  be  cleared  up  at  this  time. — £.  W,  ul 
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of  the  Dulmoitte,  containinp  only  Nmall  Rtreaka  of  high  grade  ore.  Tben 
are  'M  tous  oii  the  dumps,  tlie  iivernge  value  of  tbe  nssaj  8  raDging  fnmi 
$75  toJlOOper  tou. 

The  Pony  is  an  argentiferona  galena  vein,  in  the  same  formation  ani 
line.  The  ore  is  very  niach  decomijoaed.  The  vein  is  12  inches  wide  ul 
the  liottom  of  a  SOfoot  shaft.  There  are  ten  Urns  on  the  dump,  of  tin 
average  nssay  valne  of  $75.  The  Delmonte  is  tlie  only  lode  that  hM 
been  vigoroasly  worked  einee  the  last  retwrt.  The  ore  is  tuiiforin  ia 
value  and  supply.  There  have  been  ninety  tons  sold  nnd  sbipjted  dnrios 
the  past  season.  The  two  tons  of  Delmonte  and  Huron  ore  that  weifl 
Bhip|icd  in  1872  to  8wan«ea,  as  an  experiment,  yielded  234.17  onneeaia 
silver.  Tbe  cost  of  sbippins  iind  working  was  $100  jjer  ton.  The  assfl 
made  in  Baniiaok  of  that  sliipraent  of  lielmoute  im;  was  $331,  a  good 
deal  higher  than  the  sampled  assay  in  Kwansea,  owing  to  the  fact  th* 
the  ore  could  not  he  as  thoroughly  mixed  and  averaged  by  hand  as  by, 
crnghing  and  mixing.  Messrs.  William  Pot-k  and  Con.  Bray  bnv8 
taken  a  contract  I«  sink  10«  feet  on  the  76-ff»ot  shaft,  for  all  ihi-OfB' 
40  feet  on  each  side  of  the  shaft.  The  shaft  is  now  132  feet  deep.  Tb^ 
are  running  a  level  for  sloping  on  the  first  CO  feet.  One  horse  iJotii 
tbe  hoisting  by  means  of  a  whim.  They  have  40  or  50  tons  of  ore  (m 
the  dump,  at  least  half  of  which  is  of  high  grade,  and  will  pay  a  h«Dt 
some  profit,  notwithstanding  all  the  exjwuses  and  delays  of  shipping: 
Mr.  Peck  shipped  35  tons  of  the  Uelmouto  and  5  of  the  BIM. 
Wing  ores  to  San  Francisco.  The  Blue  Wing  ore  was  sold  in  San 
Francisco  at  fiO  per  cent,  of  an  assay  value  of  $'J1'J  per  ton.  Mcetiqt 
such  iHior  market,  he  shipped  the  .35  tons  to  Hamburg,  GertusiVt 
which  has  not  yet  been  heard  from.  Ten  tons  of  tbe  Delmonteorev  ~* 
shipped  to  Swansea  by  the  owners  of  the  lode,  Sears  &  Smith,  but  ti 
keep  the  return  a  secret.  Bot  it  is  a  fact  that  the  ore  improves,  chan^ 
ing  fo  a  rnby  silver,  as  thoy  go  down.  Mr.  Samnel  Butcbelder  atao 
8bip|>ed  5  tons  of  the  Huron  or©  to  Swansea,  and  keeps  the  returns  a 
Hecrel,  only,  that  its  assay  value  went  above  234.17  ounces  in  silver, 
and  the  per  cent,  of  lead  was  about  the  same  as  when  ibe  first  lot  uf 
the  two  lo<ie8  was  sam^ded  together,  namely,  ten  per  cent. 

The  following  is  said  to  be  "a  part  of  the  analysis  made  at  Swansea:* 


Copper 85 

Lead ll.« 

Zinc 2.04 

Iron 4. 1"  I 

Oxide  of  manganese 3.15 

Lime 6.76  I 

Carbonic'  acid 12. 35  j 

Silver 2o   I 

Gold I 


Another  aniilysis  made  of  the  Milton  Lode,  4  tons  of  which  ore  were 
shipped  by  Mr.  Bostwick,  the  owner,  was  very  aimilai',  containing,  how- 
ever, 0.5  per  cent  of  silver. 

*  t  tMke  leave  to  be  vcTynnspicionsof  tliis  analysis,  as  roportcil.    W4iatiraathcB)lB' 
inK  11  perount.t    SatphtirT    And.  if  sn,  naa  tbeni  an  ailvvr  conbiiuiHl  in  tlie  ButpbidM 
ofli^ad,copp«r,  zinc,  ttiid  iron,  uxcppt  what  waa  iktermmcd  to  lie  in  Ibe  metallic  suu' 
How  naa  the  metallic  iron  (leteniiiDeil I    By  calciilatiou  t    Then,  wliy  not  give  tlw  | 
oxygen  or  salphnr  by  cnlcuUtion,  &a.I— B.  W.  E. 
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i  shipment  of  argentiferoas  lead  ballion  made  to  Swansea  by  Mr. 
'as  paid  for  on  au  assay-value  of  90  ounces  of  silver  ])er  ton.  The 
ent  of  the  same  kind  of  bullion  made  by  Mr.  Larwill  to  San 
iseo  was  sold  on  the  basis  of  147  ounces  per  ton,  showing  a  bal- 
n  favor  of  the  latter  place  of  57  ounces  per  ton.  The  fact  that 
s  lower  abroad,  and  freight  much  higher  to  a  foreign  market,  makes 
argin  of  sales  much  greater  in  San  Francisco. 
.,  the  fact  that  these  ores  are  sold  in  San  Francisco,  sometinfes,  for 
r  cent,  at  other  times  60  and  70  per  cent,  of  their  assay- value,  is  mx 
Uy  that  does  not  accord  with  just  dealing.  It  seems  plain  that 
n  California  and  abroad  advantage  has  been  taken  of  the  necessi- 
3d  ignorance  of  the  Montana  shippers.  Smelters  are  too  apt  to 
large  margins  for  profits  in  buying ''  small  lots."  There  is  a  strong 
bility  that  a  better  market  for  Montana  ores  will  now  open  up  in 
Certain,  cheap,  and  quick  transportation,  and  cheap  concentra- 
ad  reduction,  are  the  great  wants  of  the  Territory.  Railroad  com- 
iations  will  bring  these  and  quicken  enterprise.  Until  the  expenses 
ppiug,  sampling,  commission,  and  percentage  of  sales  are  saved  to 
iners,  general  success  is  impossible. 

the  fall  of  1873  Mr.  J.  H.  Larwill  shipped  23  tons  of  ores  of 
lue  Wing  district,  from  several  lodes,  to  Germany.  Nine  tons  of 
mount  were  from  the  east  shaft  on  the  Delmonte  lode.  Several 
IS  previous,  two  tons  from  the  same  dump  were  shipped  to  San 
isco.  Payment  for  the  first  lot  was  made  upon  the  basis  of  an 
value  of  $140  per  too,  for  the  second  lot  on  the  basis  of  $287  per 

3  great  discrepancy  appears  all  the  more  striking  when  it  is  con- 
d  that  the  ore  was  decomi)osed  and  disintegrated  and  thoroughly 
.  in  dumping  and  sacking.  Mr.  E.  J.  Robertson,  of  Hamburg, 
sale  of  the  first  lot  to  an  '^ ActiengeselUchaft'"  (stock  company,) 
Iberg,  Prussia.  The  second  lot  was  sold  in  San  Francisco  by  Mr. 
ulkenan.  State  assayer  of  California. 

Robertson  lieing  an  authorized  agent  of  the  United  Royal  Smelt- 
orks  of  Clausthal,  Freiberg,  and  Eislebeu,  the  consignment  to  him 
nrestricted  as  to  any  one  of  these  places;  but  it  appears  that  he  is 
igent  of  other  works,  owned  and  worked  by  private  enterprise, 
ader  this  open  consignment  the  ores  were  sold  to  one  of  these  pri- 
BStablishnieuts  much  farther  from  the  seaboard  than  any  of  the 
ument' works.  The  cost  per  ton  of  sticking  and  transportation  to 
iny  was  $100;  to  San  Francisco,  $45.  The  ores  shipped  to  Ger- 
were  sold  in  Stolberg  at  75  per  cent,  and  in  San  Francisco  for  GO 
ut.  of  their  assay-value.  By  computation  on  these  data,  it  will  be 
hat  the  shipment  to  Germany  resulted  in  a  slight  loss,  while  that 
I  Francisco  yielded  a  handsome  profit.  Besides  the  expenses  above 
jned,  there  should  be  added  the  cost  of  mining,  about  $15  per  ton, 
yv  insurance,  commission,  discount,  &c.,  $10  per  ton.  The  whole 
)er  ton,  to  Germany,  was  $157. 

re  has  been  but  little  work  done  in  the  Argenta,  Birch  Creek,  and 
d  districts,  except  what  was  necessary  to  hold  claims  under  the 

rations  in  gold-minin{f, — Mr.  Phil.  Shenan  crushed  1,500  tons  of  ore 
the  Wadams  lode,  which  yielded  $32.50  per  ton,  325  tons  from 
»  No.  6,  which  yielded  $47  per  ton;  and  250  tons  from  the  Spring- 
vhich  yielded  $30  per  ton,  giving  a  total  production  of  these  mines 
L.525  in  gold,  worth  last  season  about  $80,000  in  currency.     This 
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reniilt  'waa  accomplished  at  a  cost  not  exceeding  $5,000  for  milliug  and 
njiDiDg. 

The  milliDg  was  doue  by  a  5-8tamp  mill  and  arrastras  and  amalgama- 
torR. 

The  qaartz  in  the  Wadama  is  decomt>osed,  and  worked  with  pick  ani 
ahovel.  The  lode  is  inclosed  in  qiiartzite  and  the  ore-vtiin  is  irregular. 
The  width  nt  the  bottom  of  a  40-fuat  shaft  is  27  feet.  From  this  pocket 
there  has  been  mined  during  the  jiast  winter  over  1,000  tons  of  good 
ore,  better  than  that  crushed  last  season.  There  are  50  tons  of  ore  on 
the  dump  of  Dakota  No.  U.  Them  are  ou  this  claim  a  shaft  325  feet 
deep,  and  a  tunnel  345  feet  in  length — improvements  made  by  the  I3qc- 
terfiekl  Company. 

I>akota  No.  7  belongs  to  John  Cnrhart  who  has  raised  105  tons  the  [last 
wint«r  of  very  rich  ore,  probably  the  best  that  has  ever  been  mined  on 
any  claim  on  the  Dakota.  He  ia  now  crushing  end  amalganiHtingit 
in  his  owii  mill.  The  shaft  is  125  feet  in  depth  and  the  tunnel  330  leel 
in  length.  There  are  id  tons  of  oro  ou  the  dump  of  tlie  York  and  76  on 
the  Bannack. 

Merry  &  Co.  ran  100  tons  of  the  Saint  Paul  thnnigh  their  airastn, 
obtaining  $30  per  ton.  There  are  several  shafts  on  this  claim,  the  deepest 
of  which  is  90  feet ;  and  there  is  a  tunnel  tapping  the  vein  150  feet  ia 
length.    There  are  100  tons  ou  the  dump  and  at  the  mill. 

EstenHive  placer- mining  has  lieen  ci%rried  ou  at  Horse  Prairie  mina 
by  the  Yesrian  Bros,,  aud  at  Baunnck  by  the  Bannack  Ditch  and  Min- 
ing Company,  sniwrintended  by  N,  F.  Greuter.  Operations  in  both  places 
have  been  highly  remunerative. 

Other  companies  at  these  places  and  nt  the  Bald  Mountain  planers, 
and  Big  Hole  mines,  individual  mining  and  companies  of  Chiuameu,  liitve 
generally  been  RuoeesHfnl. 

The  production  of  gold  was  about  8250,000,  aud  the  sales  of  silver- 
bearing  quartz  820,000,  making  a  total  production  of  the  precious  mutiiU 
for  the  year  1873  of  $270,000,  a  falling  ofi'  from  1S71'  of  not  leas  tbau 
$30,000.  This  fact  is  easily  accounted  for,  because  the  furoaces  have  all 
been  lying  idle. 
^  In  mineral-resources  Beaver  Head  County,  in  regard  to  drift,  bydr&nlio 

and  lode  mining,  may  justly  claim  to  rival  any  other  county  in  the  Ter- 
ritory. This  is  the  oldest  camp  in  the  Territory,  and  the  placer-mines 
continue  to  be  productive,  and  will  not  be  exhausted  for  many  years  to 
come.    Lode-mining,  on  the  other  baud,  is  iu  its  infancy. 


CHAPTER   X. 

ALASKA. 

I  am  indebted  to  Mr.  A.  A.  Stickney,  editor  of  the  Alaska  Herald,  for 
information  concerning  the  auriferous  deposits  of  the  Territory. 

Gold-bearing  quartz  has  been  credibly  reported  as  having  been  found 
St  a  number  of  places  on  the  Alaskan  Peninsula.  A  Bueso-Gennan 
uamed  Greeneberg,  living  at  Ilainla  Bay,  (a  minor  recess  of  Cook's  In- 
let,} has  collected  a  number  of  specimens,  which  he  considers  of  much 
indicative  value.  Mr.  Benjamin  Levi,  now  in  San  Francisco,  has  had 
six  years' experience  and  observation  in  Alaska  as  a  trader  anmng  the 
Indians.    He  muntious  the  discoveries  made  by  Mr.  Qreeueberg,  and 
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ys  that  throngbont  the  district  adjacent  to  Ilamla  Lake  the  evidences 
gold  are  anmistakable.  On  Ecnai  Peninsula  James  Macey  began,  two 
iars  ago,  to  prospect  tor  gold,  and  met  with  considerable  success,  bat 
E»  not  able  to  remain  long  in  the  district.  I  understand  he  is  now  at 
adiak,  and  intends  to  return  to  the  peninsula  during  the  spring. 
>me  years  since  the  same  locality  was  visited  by  a  Eussian  engineer, 
ho  reported  favorably  to  his  government  on  the  mineral  character  of 
le  country,  and  accompanied  his  report  with  ample  proofs  of  his  suc- 
!88  in  prospecting.  The  principal  discoveries  on  Kenai  Peninsula  seem 
have  been  in  the  vicinity  of  Skillok  Lake. 

On  Baranoff  Island,  (on  which  Sitka  is  situated,)  during  the  ])ast  two 
)ars  a  number  of  ledges  have  been  prospected,  which  have  yielded,  un- 
)r  assay,  very  promising  results.  The  mines  are  distant  ten  to  twelve 
lies  firom  Sitka,  and  are  at  and  near  Silva  Bay.  In  li^ovember  last 
ishop  Seigers  visited  the  locality.  In  a  communication  addressed  to 
le  editor  of  the  Tacoma  Tribune,  Mr.  Seigers  gave  the  following  as  the 
indition  of  the  mines  at  the  time  of  his  visit : 

1.  Doyle  and  Mooney  ledge,  ten  miles  from  Sitka.  Deep  water  for  vessels  of  any 
aaght.  From  the  edge  of  the  water  to  the  tonuel,  50  feet ;  and  to  the  croppings,  1.50 
dt.  Length  of  tnnnel,  35  feet ;  and  width,  6  feet.  Gold  is  said  to  have  been  seen  at 
e  croppings.  The  ledge  takes  a  downward  run,  and  the  tnnnel  is  expected  to  strike 
e  ledge  40  to  50  feet  under  the  surface. 

2.  Haley  ledge,  two  miles  from  the  shore.  The  latter  is  eleven  miles  from  Sitka. 
>od  anchorage  and  deep  water  50  feet  from  shore.  The  ledge  is  300  feet  above  the 
ater.  Side  of  hill  not  very  steep.  Ledge  crops  ont  10  feet  in  width  from  east  to 
est.  Qold  plainly  visible;  found  intermixed  with  quartz  and  bine  lock.  Plenty  of 
ood  and  water  in  the  vicinity.  No  tunnel  required.  The  shaft  through  the  q^nartz 
now  3  feet  deep,  and  with  every  blast  the  gold  comes  out  glittering.  Specimens 
ivebeen  assayed  from  (246  to  $7,500  to  the  ton. 

3b  The  Alaska  Gold-Mining  Company  are  working  a  third  ledge,  half  a  mile  above 
le  Haley  ledge.  Croppings,  6i^  feet  in  width.  Gold  glittering  all  over  the  cropping ; 
>  tons  have  been  taken  out,  all  showing  gold  freely.  Specimen  assayed  by  J.  S.  Fisk, 
>rtland,  $274  to  the  ton.  Gold  appears  to  be  of  a  finer  grain  and  less  coarse  than  in 
aley's  ledge. 

Since  the  date  of  Bishop  Seigers's  visit,  work  has  progressed  in  a  num- 
erof  the  claims,  and  suitable  buildings  have  been  erected  looking  to 
ermanent  operations.  Burns  &  Co.  have  run  a  tunnel  75  feet,  striking 
lis  ledge  40  feet  below  the  outcroppiugs.  From  San  Francisco  the  re- 
im  of  a  working- test  of  2  tons  of  rock  from  the  "upper"  ledge  has 
een  received.  The  return  would  have  been  quite  discouraging  had  it 
ot  been  well  known  that  the  rock  sent  (partly  from  the  surface  and 
artly  Irom  the  tunnel)  afforded  a  very  unfavorable  test.  Judged  by 
bis  fact,  although  the  return  was  but  $G.50  per  ton,  it  may  be  consid- 
red  encouraging.  Assays  of  smaller  quantities  of  ore  from  the  same 
idge  had  been  made,  showing,  as  stated  in  Bishop  Seigers's  report,  $274 
3  the  ton. 

While  the  interest  in  the  mines  at  Silver  Bay  was  at  its  height,  the 
itelligence  of  rich  discoveries  near  Dease  Lake,  British  Columbia,  was 
eceived.  The  latter  are  situated  about  eighty  miles  from  Buck's  Bar, 
iie  highest  point  of  boat-navigation  on  the  Stikine  Eiver.  Temporarily 
be  effect  of  the  excitement  which  has  ensued,  and  which  jiromises  to 
jach  a  feverish  stage  during  the  coming  spring,  will  probably  be  to  di- 
ert  attention  from  the  quartz  ledges  of  Alaska.  Ultimately,  however, 
16  result  will  be  to  furnish  from  the  surplus  mining  population  of  the 
tikine  a  sufficient  force  to  practically  develop  the  wealth  of  the  mines 
Iready  located,  and  to  prospect  a  large  extent  of  country  in  Alaska  as 
et  almost  unknown. 


Pj^RT   II. 
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CHAPTER  XI. 

THE  MINING  AND  METALLURGY  OF  QUICKSILVBB. 

The  ore*  from  which  quicksilver  is  chiefly  prodoced,  and,  in  fact,  the 
\\y  one  of  importance  in  metallurgy,  is  the  sulphuret  of  mercury  or  cin- 
ibar.    This  ore  seldom  if  ever  occurs  in  true-fissure  veins.    Sometimes, 

at  Alniaden,  in  Spain,  (according  to  some  accounts,)  it  occurs  in  a 
iia-like  formatiou,  which  it  impregnates  to  a  greater  or  less  extent ; 
id  this  formation  has  well-defined  boundaries,  so  that  the  deposit  can 
)  worked  with  great  regularity.  This  is  also  true,  to  a  less  extent,  of 
e  deposit  at  Idria,  in  Austria,  and  at  tbe  Eediogton  quicksilver  mine 

California ;  but  the  generality  of  deposits  in  this  State  and  elsewhere 
e  very  irregular  in  their  occurrence.  To  the  miner  the  nature  of  the 
iposit  is  only  of  interest  in  so  far  as  it  directs  the  methods  of  explora- 
on  ;  but  as  the  occurrence  of  deposits  may  thi*ow  some  light  upon  the 
iture  of  new  deposits,  and  thereby  pix>ve  a  guide  in  the  method  of  ex- 
ioring,  it  may  not  be  superfluous  to  give  here  a  concise  account  of  the 
3ological  features  of  some  of  the  best  known  mines. 

FOREIGN  DEPOSITS  OF  QUICKSILyEB  OBES. 

Almaden. — Concerning  the  nature  of  the  quicksilver  deposits  at  Al- 
aden,  in  Spain,  opinions  difier.  Some  regard  them  as  true  veins; 
^hers  as  bed  like  impregnations  similar  to  those  of  Idria,  in  Austria. 
he  strata  in  which  the  deposits  occur  belong  to  the  Upper  Silurian ; 
le  immediate  wall-rock  is  a  black,  carbonaceous  slate  and  quartzite, 
ith  which  hard,  fine-grained  sandstone  alternate,  but  which  contain 
>  ore.  Near  the  surface  the  dip  of  the  bodies  is  60^  to  70o,*  but  in 
^ptb  it  is  nearl}^  vertical.  The  deposits  are  almost  entirely  composed 
'  quartz  or  quartzose  sandstone,  intermixed  with  cinnabar.  The  lat- 
r  sometimes  impregnates  the  quartz  and  sometimes  is  found  in  solid 
asses.  The  body  of  ore  is  sometimes  traversed  by  clefts  which  con- 
in  native  mercury.  The  deposits  are  called  "beds''  by  De  Prada,  be- 
i.U8e  they  dip  with  the  Silurian  slates.  He  thinks,  however,  that  the 
e  has  penetrated  between  the  slates  with  some  choice  of  way.  Le 
lay  considers  the  deposits  to  be  yeius,  and  found  that  they  were  sepa- 
ted  on  both  sides  from  the  country  rock  by  distinct  quartz  selvages, 
e  also  found  pieces  of  a  volcanic  rock  intermixed  with  the  ma^, 
hich  rock  occurs  in  the  neighborhood,  and  with  the  eruption  of  which 


*  t.-" 


For  ibis  chapter  I  am  indebted  to  Mr.  Louis  Janin  Jr.,  miuiog  eugineer,  well  known 
K>n  tbe  Pacitic  coast  as  a  skillful  and  experienced  metallurgist.  The  present  general 
tivity  in  explorins^  for  new  deposits  of  quicksilver,  and  the  peculiar  risks  which  have 
'retoiore  attended  its  production  as  a  commercial  enterprise,  render  a  trustworthy 
Hussion  cf  the  subject  especially  timely,  aud  therefore  doubly  interesting  and  valna- 
«.  This  admirable  paper  from  Mr.  Janin,  together  with  the  survey  of  actual  opera- 
0U8  in  California  furnished  by  Mr.  Yale  in  a  preceding  chapter,  will,  I  am  confident, 
)  heartily  welcomed  by  practical  miners  as  well  as  professional  metallurgists.  The 
^iness  and  generosity  with  which  eugiueers  of  scientific  reputation  aud  high  stand- 
>g  have  from  time  to  time  co-operated  to  disseminate  such  information  among  onr 
lining  communities  have  contnbuted  much  to  the  fruitfulness  of  my  own  labors,  and 
ud  not  me  only,  but  the  country  as  well,  under  lasting  obligations. — R.  W.  R. 
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he  believes  the  veins  to  be  connected.  Spanish  mining  engineers,  how- 
ever, deny  these  deductions;  and  the  preponderance  of  testimony 
seems  to  be  in  favor  of  considering  these  dei)osit8  as  beds  impregnated 
Tvith  cinnabar. 

Idriu. — At  Idria,  in  Austria,  the  deposits  are  mnch  more  irregular 
than  at  Almaden.  They  are  of  uncertain  age,  and  are  undoubtedly 
bed-like  impregnations.  The  cinnabar  occurs  in  the  middle  limestone 
deposit,  partly  disseminated  in  the  calcareous  slates,  partly  as  pockets 
in  black  limestone,  or  as  fillings  of  its  fissures  of  stratification.  But 
the  principal  deposit  is  in  one  fissure,  hence  called  the  metalliferous 
seam.    Much  of  the  ore  is  highly  bituminous. 

Eipa, — At  Ripa,  in  Modena,  the  mountains  consist  of  a  variety  of 
crystalline  schists.  Within  the  common  mica-schist  occurs  a  white, 
silky  variety,  which  passes  into  talc-scbist,  containing  numerous  layers 
of  quartz.  In  these  last,  cinnabar  is  found  impregnating  the  entire 
mass,  and  in  the  fissures  of  foliation.  The  cinnabar  has  probably  pen- 
etrated the  rock  long  subsequent  to  its  formation,  so  that  the  deiM)8it 
must  be  regarded  as  an  impregnation  in  the  fullest  sense  of  the  term. 
The  difference  of  character  between  the  mica-schist  containing  Ihe  cin- 
nabar and  that  which  is  free  of  ore,  is  probably  a  consequence  of  the  same 
influence  which  caused  the  impregnations. 

Palatinate, — In  the  Palatinate  the  peculiarity  of  the  quicksilver  de- 
posits lies  in  the  fact  that  the  ores  are  found,  as  a  rule,  only  at  mode^ 
ate  depth,  and  distributed  in  the  numerous  fissures  of  the  rock.  This 
method  of  occurrence  seems  to  prove  that  they  owe  their  origin  to  a 
process  of  sublimation.  A  tolerably  extended  district  was  subjected  for 
a  considerable  period  to  these  sublimations,  which  i)enetrated  the  fis- 
sures wherever  a  possibility  existed.  They  were  deposited  at  a  certain 
level  by  a  certain  temperature,  and  their  precipitation  was  influenced 
by  certain  rockvS  more  than  by  others. 

VaW  Alfa. — At  Yall'  Altu,  in  Veuetia,  the  cinnabar  occiiis  in  a  cal- 
careous schist  in  contact  with  quartzose  porphyry.  The  latter  also  is 
impregnated  with  the  ore;  and  the  occurrence  of  the  cinnabar  seems 
to  be  connected  with  the  eruption  of  the  porphyry.  The  whole  mass  of 
ore-bearing  ground  is  traversed  in  every  direction  by  small,  even  minute^ 
seams  of  cinnabar  and  gyi)sum.  While  the  origin  of  the  ore  is  a  mat- 
ter of  donbr,  there  are  a  number  of  facts  which  lead  some  to  believe 
that  the  ore  must  have  been  deposited  from  a  solution.  Of  this  there 
is,  however,  no  absolute  proof. 

DEPOSITS  OF  QUICKSILVER-ORE   IN  CALIFORNIA. 

Neiv  Ahnaden. — The  Kew  Almaden  mines,  consisting  of  a  number  of 
segregated  deposits,  are  chiefly  in  a  belt  of  altered  slates  with  beds  of 
serpentine  on  either  side,  though  not  continuous.  The  main  ridge 
seems  to  be  made  up  of  a  series  of  metamorphic  slates,  sandstones,  and 
serpentines.  The  slates  belong  to  the  Cretaceous  age ;  but  the  occar- 
rence  of  cinnabar  in  California  is  confined,  so  far  as  the  inclosing  rocks 
are  concerned,  to  no  particular  age.  At  the  main  opening  on  the  prop- 
erty in  question,  the  ore  occui)ied  a  series  of  irregular  cavities  caiu- 
fined  within  a  comparatively  small  space,  both  in  area  and  in  depth. 
The  ** chimneys"  occur  without  any  approach  to  regularity  and  often 
without  any  apparent  connection  with  one  another.  It  has  frequently 
happened,  in  the  history  of  this  mine,  that  there  was  no  ore  "in  sight,*' 
and  other  deposits  were  found  after  groping  blindly  about. 

At  the  Enriquita  mine  a  series  of  irregular  bodies  of  cinnabar,  and 


METALLURGICAL  PROCESSES.  381 

also  a  namber  of  nearly  parallel  seams,  occar  in  a  soft,  decomposed 
ochreous  ground,  containing  brecciated  particles  of  siliceous  limestone, 
and  pieces  of  jasi)er.y  and  chalcedonic  rocks. 

Ifeic  Idria. — ^Tbe  New  Idria  proi)erty,  in  Fresno  County,  consists  of  a 
namber  of  mines  along  a  course  of  some  three  miles,  between  the  San 
Carlos  and  the  New  Idria  proper — the  names  of  the  principal  openings. 

At  the  San  Carlos,  the  rock  is  a  whitish  granular  sandsiouc,  some- 
times in  its  original  condition,  but  generally  metamorphosed  to  a  greater 
or  less  extent.  The  cinnabar  is  most  irregularly  diffused  through  the 
rock,  so  much  so  that  there  is  no  system  or  regularity  to  be  traced  in 
the  workings. 

At  the  Aurora  mine  (intervening  between  the  two  above  mentioned,) 
the  rock  is  an  exceedingly  hard  siliceous  material,  colored  gieou  in 
places  by  nickel,  with  ferruginous  portions  and  a  little  cinnabar  scattered 
through  it  in  specks. 

At  the  New  Idria  mine  the  rocks  are  very  varied,  but  consist  chiefly 
of  sandstone  and  slate  in  different  stages  of  metamorphosis.  In  one  of 
the  main  tunnels  the  rock  is  a  dark,  somewhat  bituminous  silico-argil- 
laceous  slate,  much  fractured  and  shivered,  tilled  with  slickcnside;},  and 
so  disturbed  that  it  would  be  impossible  to  make  out  its  average  dip 
and  direction.  In  other  places  the  rock  is  very  siliceous,  aud  broken 
up  into  a  sort  of  breccia,  the  cinnabar  filling  the  spaces  between  the 
fragments. 

Pine  Mountain, — About  Pine  Mountain,  Lake  County,  the  region  is 
made  up  of  highly  mctamofphic  rock,  including  serpentine  in  immense 
quantities,  and  other  rocks  similar  in  association  and  in  lithological 
character  to  the  mercury-bearing  rocks  of  New  Almaden  aud  New  Idria; 
and,  as  Avas  to  be  expected,  quite  a  large  number  of  deposits  of  cinna- 
bar have  been  discovered  here. 

THE  MINING  OF  QUICKSILVER-ORES. 

The  general  features  of  the  occurrence  of  the  ore'in  all  the  deposits 
known  to  me  leave  no  doubt  iu  my  mind  that  the  cinnabar  deposits  be- 
long to  that  class  known  as  ore-impregnations,  and  this  means  that 
they  belong  to  the  most  irregular  of  all  ore-bodies. 

While  the  partially-developed  contents  of  a  true  vein  may  be  esti- 
mated with  tolerable  certainty,  (say  when  only  two  sides  of  a  body  are 
cut,)  and  its  regularity  can  be  depended  upon  without  assuming  much 
risk,  there  can  be  no  reliance  i)laced  upon  any  ore-imx)regnation  until 
the  body  is  cut  on  all  sides. 

Even  wlien  the  slates  which  are  impregnated  with  cinnabar  can  be 
definitely  traced  for  a  considerable  distance,  it  is  often  found  that  these 
slates  are  impregnated  in  a  very  irregular  manner. 

Sometimes  the  cinnabar  forms  solid  veins  of  a  width  varying  from  an 
inch  to  several  feet,  and  in  one  claim  I  have  seen  several  such  veins  par- 
allel to  one  another )  but  none  of  them  were  continuous  in  length  or 
depth. 

In  other  places  the  cinnabar  is  gathered  in  large,  rich  bodies  of  high- 
grade  ore,  and  these  bodies  are  ai)parently  without  any  connection  with 
one  another.  Sometimes  the  deposit  is  composed  of  a  loose,  earthy  ma- 
terial, colored  by  the  presence  of  iron,  aud  traversed  in  many  directions 
by  small,  rich  seams  of  cinnabar,  and  containing  also  detached  bunches 
of  ore. 

These  irregularities  in  the  occurrence  of  cinnabar,  and  the  uncertainty 
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of  its  continaanco  either  in  depth  or  laterally,  give  rise  to  the  irregular 
method  of  miiiiug  which  is  observable  in  nearly  all  quicksilver  deposit. 

If  a  given  deposit  has  the  form  of  a  vein,  so  that  its  contmuauce  in 
deptli  may  be  presumed,  and  if  its  topographical  features  i>ermit^  then 
the  most  advisable  course  may  be  to  work  it  by  means  of  tunnels;  bat 
when  the  deposit  consists  rather  of  a  series  of  "  pockets,''  which  have 
no  regularity  of  occurrence,  then  the  cheaper  method  of  mining  must  be 
foregone,  and  ultimate  economy  must  be  sacrificed  to  present  necessity. 
The  exploration  must  be  conducted  in  ore  as  far  as  this  is  possible.  Not 
until  ore  is  found  in  quantity,  and  its  extent  is  sufficiently  proven,  can 
any  tunneling  be  permitted  to  effect  its  cheaper  extraction. 

A  deposit  should  always  be  well  proven  by  exploratory  works.  There 
should  always  be  enough  ore  ahead  to  keep  the  furnaces  busy  for  at  least 
six  months. 

In  general,  there  is  nothing  peculiar  in  the  mining-of  quicksilver-ares 
except  that  which  is  incident  to  the  irregularity  of  their  occurrence. 
The  method  to  be  pursued  depends  chiefly  upon  the  judgment  and  esti- 
mates of  the  engineer  in  charge,  and  the  amount  of  working  capital  flu- 
nished  him. 

Mining  in  California  differs  from  pat  in  other  countries  chiefly  in  the 
fact  that  men  of  small  means  often  engage  in  large  and  extensive  enter- 
prises without  counting  the  cost.  It  is  seldom  that  an  adequate  amaant 
of  money  is  used  to  insure  economy  in  the  work.  The  mills  or  reduction- 
works  are  generally  built  before  the  mines  are  thoroughly  tested,  and 
then  the  owners,  besides  the  natural  disadvantages  of  an  unproveu  de- 
posit, have  to  contend  with  that  greater  disadvantage,  indebtedness. 

THE  METALLURGY  OF  QUICKSILVEB-OEES. 

The  theory  of  the  reduction  of  quicksilver  from  its  ores  is  simple;  in 
fiu^t,  that  of  no  metal  is  more  so.  And  yet  it  has  its  peculiarities  and  a 
variety  of  practical  dilhculties,  whicii  must  be  known  in  order  to  be 
overcome. 

As  cinnabar  is  the  only  ore  of  importance  in  the  metallnr*2:y  of  quick- 
silver, it  is  to  the  reduction  of  this  ore  that  Ihe  present  discussion  will 
be  con  lined. 

("innabar  in  a  state  of  purity  is  a  suli)huret  of  quicksilver,  eontaininj?  iu 
100  [)arts  13.70  parts  of  sulphur  and  80.21  parts  of  quicksilver.  Alrlioii{?li 
it  has  been  i)y  no  nieans  uncommon  to  find  large  masses  of  it  whicii  cou- 
tained  00  per  cent,  of  quicksilver  and  upward,  the  generality  of  tlii> 
ore  as  extracted  carries  below  10  per  cent.,  and  the  majority  of  thesiiuiH 
deposits  in  California  do  not  average  over  2  per  cent.  Ore  of  a  nuuli 
lower  grade  than  the  above  can  be  and  is  worked  in  different  parts  of 
the  world.  The  lowest  grade  of  ore  which  can  be  profitably  worked  is 
governed  by  tlie  cost  of  mining  and  rcnluction,  and  by  the  ruliiig  price 
of  quicksilver;  and  as  these  items  vaiy  at  ditlerent  places  and  at  differ- 
ent times,  no  definite  limit  can  be  assigned. 

Although  cinnabar  is  generally  accompanied  by  a  slight  admixture  (v 
impurities,  the  percentage  of  these  is  very  small.  The  difference  in  the 
grades  of  the  ore  depends  upon  the  greater  or  smaller  proportion  of  tbe 
gangiK3  or  sterile  rock  with  which  it  is  intermixed. 

The  absence  of  all  injurious  impurities  greatly  simplifies  the  process 
of  reduction.  The  object  to  be  attained  is,  first,  separation  of  thesul- 
phur  from  the  quicksilver,  and,  secondly,  since  in  this  attempt  the  quick- 
silver  is  vaporized,  to  recondense  the  fumes  of  the  metal. 

Two  systems,  with  their  various  modifications,  are  in  use. 
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The  one  is  to  bnm  the  powdered  ore  in  closed  vessels,  (retorts,)  hav- 
ing first  intermixed  with  it  50  per  cent,  of  its  weight  either  of  liuic  or  of 
iron  filings.  Under  the  influence  of  the  heat  the  sulphur  combines  with 
tiie  lime  or  iron,  and  the  fumes  of  quicksilver  pass  oil*  from  the  retorts 
into  the  necessary  condensingapparatus. 

The  second  system  is  to  burn  the  ore  in  furnaces.  Under  the  admis- 
sion of  air  the  sulphur  is  converted  into  sulphnrous-acid  gas,  and  the 
quicksilver  is  set  free  as  a  vapor.  These  vapors  and  gases,  and  also  all 
the  gases  arising  from  the  combustion  of  the  fuel,  pass  from  the  furnaces 
into  pro])er  condensing  chambers,  and  there  the  quicksilver  is  condensed, 
yrhile  the  gases  pass  off  through  a  chimney  beyond. 

In  the  following  pages  the  attempt  is  made  to  show  the  salient  fea- 
tures and  the  facts  taught  in  each  system  and  each  variety  of  furnace 
that  merits  notice. 

These  descriptions  are  made  as  brief  as  is  compatible  with  clearness 
and  with  the  endeavor  to  retain  all  facts  of  interest.  Although  it  is  not 
at  all  likely  that  certain  of  the  furnaces  described  will  ever  be  introduced 
elsewhere  than  where  they  are  now  used,  it  is  necessary  to  describe  their 
working  in  order  to  give  weight  to  the  deductions  drawn.  In  every  Ciise 
where  it  was  possible,  the  endeavor  has  been  made  to  substantiate  the- 
oretical conclusions  by  actual  results. 

FIRST  SYSTEM— CLOSED  VESSELS. 

Of  the  various  kinds  of  retorts  now  or  heretofore  in  use,  the  iron  retorts 
proposed  by  Dr.  Ure  are  the  only  ones  worthy  of  mention.  They  were 
originally  introduced,  I  believe,  at  Moschellandsberg,  in  the  Palatinate, 
but  they  did  not  turn  out  satisfactorily. 

The  system,  owing  to  it-s  apparent  simplicity,  attracted  considerable 
attention,  and,  soon  after  their  introduction,  the  director  of  the  works 
at  Idria  was  authorized  to  give  them  a  thorough  trial,  and  a  certain 
sum  of  money  was  allowed  him  for  the  purpose.  The  experiment  was 
made  upon  the  rich  ores  of  the  mine,  but  was  not  entirely  conclusive,  as, 
after  the  sixth  charge,  the  retorts  were  mined,  and  the  funds  at  his 
disposal  were  expended.    They  have  not  been  tried  again. 

In  18G1  the  dii*ector  informed  nio  that  the  percentage  extracted^  was 
high,  but  that  the  costs  for  labor  and  fuel,  as  well  as  the  cost  of  previous 
preparation,  jvere  so  great  as  to  overbalance  the  value  of  the  extra 
amount  of  quicksilver  obtained. 

Dr.  Ure,  in  his  well-known  dictionary,  pointed  out,  very  justly,  the 
great  imperfections  of  all  the  then  existing  systems  for  the  reduction 
of  quicksilver-ores,  and  claimed  such  decided  advantages  for  his  retorts 
that  the  owners  of  many  quicksilver  deposits  have  been  induced  to 
give  them  a  trial.  The  results  have  always  proved  that  the  advantages 
claimed  were  more  theoretical  than  practical.  My  own  experience  with 
retorts  has  led  me  to  coincide  with  the  views  of  the  director  at  Idria, 
with  the  notiible  exception  that  the  percentage  of  yield  is  not  invari- 
ably high.  In  fact,  the  percentage  of  metal  extracted,  unless  the  burn- 
ing is  protracted  beyond  remunerative  limits,  is  not  much  greater  than 
can  be  obtained  by  other  means.  Furthermore,  in  the  manner  in  which 
the  retorts  must  be  worked  practically  in  order  to  realize  any  profit 
from  the  ores,  they  are  subjected  to  such  variations  in  temperature  that 
no  retort  will  last  more  than  a  short  length  of  time^  and,  therefore,  a 
considerable  number  of  extra  retorts  must  be  kept  on  hand. 

In  California  these  retorts  were  once  in  use  at  the  Almaden  mine, 
but  were  soon  replaced  by  an  intermittent  furnace.    At  the  Enriqueta 
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mine  there  were  eighteen  retorts,  of  which  at  least  six  were  constaDtij 
out  of  order,  and  fiually  a  furnace  was  built  to  replace  them.  The  last 
place  where  they  were  introduced  was  at  the  Phcenix  mine,  and  here 
they  have  been  done  away  with,  and  a  Knox  furnace  is  used. 

It  is  not  necessary,  in  view  ot  these  facts,  to  enter  into  the  details  of 
the  construction  and  the  working  results  of  the  iron  retorts.  But  it 
must  be  said  in  their  favor  that,  when  very  rich  ore  is  worked,  (contain- 
ing 20  per  cent,  and  upward  of  quicksilver,)  it  may  be  advisable  to  use 
these  retorts  if  they  are  on  hand,  provided  that  the  ore,  crushed  more 
or  less  fine,  is  mixed  with  at  least  one-half  its  weight  in  lime,  and  is 
carefully  burned  from  8  to  12  hours,  in  charges  not  exceeding  600 
pounds  in  weight.  If  the  retorts  are  not  already  in  use,  such  ore  can 
be  well  treated  in  other  apparatus. 

At  the  Phcenix  mine  the  charge  for  a  retort,  say  600  pounds,  was 
placed  in  two  sheet  iron  pans,  which  fill  the  lower  half  of  the  retort, 
leaving  the  upper  half  free.  If  the  retorts  are  filled  too  high,  the  ten- 
sion of  the  vapor  is  such  that  much  of  the  fumes  of  cinnabar  might  be 
driven  out  into  the  air  before  they  come  into  contact  with  the  lime,  and 
might  thus  pass  off  undecomposed. 

On  the  whole,  as  sufiiciently  appears  from  the  foregoing,  retorts  can- 
not be  recommended. 

SECOND  SYSTEM— BOASTING  IN  FUBNAOES 

In  this  system  the  object  to  be  attained  is  the  same  for  all  furnaces 
in  use.  The  ore  is  burned  at  a  comparatively  high  degree  of  tempera- 
ture with  an  excess  of  air.  The  cinnabar  is  volatilized  under  the  ioflu- 
ence  of  heat,  and  the  sulphur  oxidized  by  the  undecomposed  .lir  admit- 
ted into  the  furnace  is  converted  into  sulphurous  acid  gas,  while  tlie 
quicksilver  passes  off  in  a  state  of  vapor.  All  the  gases  and  fumes 
from  the  ore,  as  well  as  the  i)roduets  of  combustion  of  the  fuel,  arc 
drawn  off,  either  by  natural  or  by  artificial  draught,  into  neighboiiug 
condensin;j:-cbauibtM'S,  ^vhero  the  quicksilver  is  caught,  more  or  less 
mixed  with  iiiipurities,  while  the  gases  pass  oft*  beyond,  through  a 
chimney.  \ 

The  furnaces  are  of  various  forms,  and  the  condeusing-apparatns 
also  is  of  different  patterns.  The  roasting  of  the  ore,  to  tree  it  from  all 
the  quicksilver  [)resent,  is  easily  attained  with  ordinary  precaution,  so 
that  the  changes  in  the  form  of  the  furnaces  which  have  been  intro- 
duced liom  time  to  time,  were  intended  to  efiect  rather  an  economy  of 
labor  and  of  fuel  than  a  more  perfect  roasting. 

A  high  i)ercentage  of  yield  depends  chiefly  upon  the  condensers,  and 
can  only  be  obtained  when  good  condensing-apparatus  is  used.  All 
kinds  are  more  or  less  unsatisfactory,  and  a  solution  of  all  the  difficul- 
ties encountered  is  yet  to  be  found.  Various  methods  are  used,  aud 
new  ones  are  to  be  tried.  It  is  within  the  province  of  this  chapter  to 
describe  a  number  of  them. 

The  furnaces  used  are  of  two  kinds,  intermiltent  and  perpetual.  In 
the  former  a  charge  (generally  a  large  one)  is  phu^ed  in  the  furnace  and 
burned.  After  a  certain  time  the  charge  becomes  cool  and  is  withdrawn, 
and  the  furnace  is  ready  for  another  one.  In  a  perpetuiil  furnace,  how- 
ever, small  charges  are  continually  fed  into  the  furnace  at  stated  inter- 
vals, while  the  ore  which  is  burned  is  withdrawn  w  ithout  interrupting 
the  march  of  the  o[)eration.  There  are  a  number  of  iurnaces  belonging 
to  each  ot*  the  above  systems.    IXiey  are  best  described  separately. 

Intermittent  furnaces, — Of  this  description  of  furnaces  the  kmds  now 
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In  Dse  are  tbe  Bastamente  furnace  of  Almaden,  tbe  Leopoldi  or  Idria 

faniace  of  Idria,  and  the  large  interinittei^t  furnaces  used  in  California. 

These  differ  slightly  in  their  furnace-coinpartineut.  Tlie  condensing- 
cbambers  of  the  Idria  and  the  California  furnaces  resemble  one  another 
cJosel^s  but  they  differ  entirely  from  the  apparatus  used  at  Almadon. 

The  BnsUimente  furna4ie, — This  was  introduced  over  two  hundred  years 
ago,  and  therefore  has  been  longer  in  use  than  any  other ;  but  it  is  no- 
where employed  except  at  Alnmden,  in  Spain.  It  was  tried  at  Idria, 
bat  was  soon  modified  into  the  present  style  of  furnace.  At  Almaden, 
however,  it  continues  to  hold  its  own  against  all  proposed  innovations, 
and  actually,  whatever  may  be  the  reason,  seems  to  give  better  returns 
than  the  furnaces  of  Idria,  which  are  also  used  at  that  place,  althougb 
the  percentage  of  the  yield  does  not  compare  favorably  with  the  yield 
obtained  at  Idria. 

The  furnace  consists  of  a  cylindrical  shaft,  say  6  feet  in  diameter  and 
^  feet  high.  This  shaft  is  arched  over  above,  leaving,  however,  a  hole 
through  which  some  of  the  ore  is  charged.  About  9  or  10  Xeet  from  the 
top  several  perforated  arches  divide  the  furnace  into  two  compartments, 
tbe  up[>er  being  for  ore  and  the  lower  for  fuel. 

Immediately'  below  the  top  of  the  upper  compartment  there  are  six 
flue8  leading  to  two  small  condensiug-chambers,  each  of  which  receives 
three  flues.  Each  of  these  chambers  has  six  flues  on  its  farther  side, 
and  through  each  of  these  flues  a  portion  of  the  fumes  and  gases  enters 
a  line  of  clay  cnicibles  or  aludeln,  which  form  the  peculiar  distillatory 
apparatus  of  these  furnaces.  These  aludeln  rest  upon  two  benches  in- 
chned  toward  each  other,  and  together  aggregating  some  66  feet  ia 
length.  Each  file  of  aludeln  rests  over  a  long  narrow  opening  formed  ia 
the  bench,  which  leads  to  a  central  channel  at  right  angles  to  the  files, 
from  whence  the  quicksilver,  as  it  flows  out,  is  caught  in  proper  recepta- 
cles. The  central  channel  is  at  the  junction  of  the  two  benches,  and  is 
inclined  slightly  to  one  side.  In  all  there  are  twelve  files  of  aludeln,  ar- 
ranged in  two  sets  of  six  each.  There  are,  say,  forty-four  in  each  row, 
making  five  hundred  and  twenty-eight  in  all.  Each  aludel  is  about  18 
inches  in  length,  10  inches  wide  in  the  middle,  and  about  6  inches  wide 
at  each  end  where  it  fits  into  the  next.  The  joints  are  luted  with  moist- 
ened ashes.  In  each  aludel  is  a  small  hole,  which  allows  what  quicksil- 
ver is  condensed  to  flow  into  the  gutter  leading  to  the  central  channel. 

After  pas^ng  down  the  first  half  of  the  files  of  aludeln^  the  gases, 
fumes,  &c.,  pass  up  the  opposite  half  into  a  chimney,  which  in  itself 
forms  a  condensing-chamber,  and  where  some  quicksilver  is  caught  be- 
fore the  fumes  finally  make  their  exit  into  the  open  air.  The  ore  is 
piled  up  on  the  dividing  arches  in  the  furnace.  The  larger  pieces  of  the 
[)oor  ore  (sandstone  impregnated  with  cinnabar)  form  the  first  layer. 
Dpon  this  is  put  the  ordinary  average  ore,  and  then  come  the  rich  and 
;he  finer  fragments  of  the  poor  ores.  Finally,  the  residues  from  the 
X)ndeusers  and  the  fine  dirt,  made  into  sun-dried  bricks,  complete  the 
charge. 

The  ore  is  put  into  a  furnace  chiefly  by  means  of  a  side  entrance  ta 
:he  upper  compartment.  When  the  charge  is  ready,  this  aperture  and 
;he  opening  on  top  are  closed  and  the  fire  is  kindled.  The  heat  is  raised 
^dually  and  the  fire  is  maintained  from  twelve  to  eighteen  hours. 
Jonnected  with  the  fire-chamber  is  a  side  chimney,  which  carries  oft* 
lome  of  the  smoke  from  the  fuel ;  but  most  of  the  products  of  combus- 
ion  pass  up  through  the  ore  into  the  aludeln  and  give  rise  to  the  soot 
¥hich  is  afterward  found  intermixed  with  the  quicksilver  of  Almaden.. 

The  period  of  burning  and  distilling  the  quicksilver  lasts  three  days. 

25  M 
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On  the  fourth  day  the  farna<!e  is  rpcbargetl.  the  aludeln  are  taken  np, 
emiitiod  of  tbeir  coiitcMits  into  the  main  gutter  or  uhaunel,  anil  then  re- 
WTHitged  for  the  following  charge. 

Besides  these  furnaces  there  are  a  Dumber  of  Idria  fiirna«e.s  in  ose  at 
Almaden,  vrhioh  will  be  descrilxtd  iu  detail  further  on. 

The  weight  for  a  charge  for  a  BuiitarDiuit«  fiirnatte  is  800  to  000  airo- 
tms  of  25  pounds ;  that  tor  an  Idria  furnace  is  1^,000  t4i  2,200  aiTobat. 
Ab  the  oro  produced  from  tbe  inine  is  of  difl'orent  grades,  each  charge  is 
composed  uf  a  mixture  of  rich  and  poor  ores,  in  such  proporiioitt«  iu  to 
iosni-e  a  nearly  uuilbrm  result.  Tbo  weight  of  the  ore  and  its  value  an 
^nerally  estiuiated,  and  each  charge  is  made  up  according  to  the  Judg- 
ment of  the  heud-charger,  whose  main  object  seems  to  he,  as  I  hnve  said, 
to  secure  a  nuiform  yield. 

The  following  is  au  entimate  of  the  different  quantities  of  ore  raakiug 
np  a  charge  at  Almadi^n  : 


Qu^lljDfm,. 

l^nu«* 

f^^^^""!  t-otLWh, 

Arrnfta.. 

Conaequently  the  capacities  of  the  two  kinds  of  furnuues  are  to  — 
other  as  1;2.&6. 

For  each  campaign  of  six  months  there  are,  say,  1.120  charges  worteJ 
in  the  Bustaraente  furnace  against  70  charges  worked  in  the  Idriu  tax 
naee.    The  quantity  of  each  kind  of  ore  is  as  follows,  in  quintals. 


CIoBororo. 

■"»=■• 

''t^'- 

- 
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The  average  yield  of  all  the  ore  is  therefore  about  7.85  jier  cenu 
Tbis  yield  and  the  qnautity  worked  of  each  kind  of  ore  varies  but  little 
for  each  campaign.  But  this  percentage  is  obtained  by  dividing  tlie 
total  amount  of  quicksilver  produced  by  the  supposed  number  of  totis 
worked,  and  then  estimating  that  each  particnhir  kind  of  ore  yielded  Ibe 
amount  indicated.  Actual  experinaeuts,  however,  conducted  with  mon 
or  less  accuracy,  showed  the  following  results  for  the  ore  worked  during 
the  campaign  of  1S50 : 

Average  assay  value : 

Metal,  (rich  ore) 38.575 

Bequiebro,  (medium  ores) 9.9<H 

Solera^  (poor  ores) 2.238 

Saudnes,  bricks  mixed  with  residues  from  aludeln 1T.790 

The  same  without  the  residues .S.IIO 
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The  ore  was  mixed  in  such  proportion  as.  to  yield,  for  the  total,  au 
average  assay  value  of  13.87  i^er  cent. 

Comparing  the  yield  obtained  with  the  amount  worked  it  was  found 
liat  the  loss  in  the  Bustamente  furnace  was  40.82  per  cent.,  and  the  loss 
D  the  Idria  furnace  was  53.40  per  cent.,  and  the  average  was  50.2o  per 
ent. 

lu  1840  it  was  ascertained  in  a  compariHon  between  the  two  fnrnaces 
hat  the  relative  cost  of  working  the  Idria  and  Bustamonte  furnaces  for 
qnal  quantities  of  metal  produced  was  as  1 : 1.48.  At  a  later  date  a  com- 
ari<<on  showed  the  relative  cost  to  be  as  1 : 1.35;  viz:  cost  of  producing 
(10  pounds  metal  in  the  Bustamente  furnace,  8.95  reales ;  cost  of  pro- 
ucing  100  pounds  metal  in  the  Idria  furnace,  0.G3  reales.  It  was  also 
>and  that  for  the  same  quantity  of  metal  produced,  the  Bustamente 
iruace  required  10  per  cent,  more  fuel  than  the  Idria  furnace. 

In  order  to  bring  more  prominently  into  view  the  fact  brought  out  by 
le  above  figures,  I  give  the  following  resum6 : 

1st.  The  average  amount  worked  per  each  campaign  is  about  12,200^ 
)n8  of  ore,  which  yield  an  average  of  7.85  per  cent.,  or  997J  tons  of 
letal ;  of  the  amount  of  ore  worked  there  is  about  20  [)er  cent,  of  rich 
re  which  yields  20  i>er  cent,  of  metal;  and  about  48  per  cent,  of  medium 
res  which  yield  6  per  cent,  of  metal ;  and  al)out  14  per  cent,  of  poor 
res  which  yield  ^  ))er  cent,  of  metal;  and  about  18  i)er  cent  of  fine 
irt,  &c.,  which  yields  5  per  cent,  of  metal. 

2d.  The  relative  weight  of  the  charges  of  the  two  furnaces  is  as  1 : 2.56. 

3d.  The  relative  cost  of  working  the  two  furnaces  is  as  1 : 1.35 ;  of  this 
ifference  the  extra  cost  of  fuel  amounts  to  10  per  cent.,  and  other  costs, 
ibor,  &c.,  25  per  cent. 

4th.  The  relative  yield  of  the  two  furnaces  is  as  46.60:50.18.  That 
I,  in  working  the  same  ore  at  an  increased  cost  of  35  per  cent,  for  a 
iven  amount  of  metal  produced,  the  yield  of  the  Bustamente  furnace 
iceeds  that  of  the  Idria  furnace  by  3.58  per  cent. 

It  is  thus  seen  that  the  cost  of  fuel  is  greater  in  the  Bustamente  fur- 
ace  than  in  the  Idria  by  10  i>er  cent.  This  may  partly  be  due  to  tlie 
ict  that  a  portion  of  the  products  of  combustion  from  the  fuel — and 
aerefore  a  portion  of  the  heat — e8ca[)es  through  the  side  chamber  coll- 
ected with  the  fire-place  in  the  former  furnace ;  but  the  chief  cause 
lust  be  in  the  fact  that  to  work  up  a  given  amount  of  ore  the  propor- 
onal  number  of  charges  required  by  the  Bustamente  furnace  is  to  that 
jquired  by  the  Idria  as  5  to  2 ;  so  that  the  Idria  furnace  would  be 
)oIed  down  but  once  while  working  up  this  ore,  whereas  the  Bustamente 
irnace  would  have  to  be  cooled  down  four  times,  thereby  causing  a  con- 
derable  loss  of  fuel  in  heating  up  the  brick- work  so  many  times.  Oonse- 
nently,  other  things  being  equal,  it  seems  that  an  intermittent  furnace 
lonld  work  up  as  large  a  quantity  of  ore  in  (me  charge  as  possible. 
The  remainder  of  the  excess  of  cost  in  the  Almaden  furnace  is  chiefly 
36  to  the  difference  in  the  condensing  appliances,  since  the  aludein  of 
16  Almaden  furaace,  must  be  handled  separately  at  the  end  of  each 
large,  necessarily  involving  considerable  labor.  Furthermore,  these 
udeln  are  liable  to  breakage,  either  in  the  frequent  handling  they  re- 
lire,  or  on  account  of  the  difference  in  the  temi>erature  to  which  they 
«  subjected  by  night  and  by  day.  In  order,  moreover,  to  resist  the 
irrosive  action  of  the  acids  formed  in  them,  and  to  prevent  the  perme- 
ion  of  the  quicksilver  under  considerable  tension,  these  aludein  (and 
ay  retorts  of  all  kinds,)  should  possess  considerable  fineness  and  reg- 
arity  of  grain ;  but  in  proportion  as  the  above  object  is  attained  is 
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r  ilieir  liability  to  crack  increaRod.    On  tbis  accoaat  many  alvMn  m 
'  Iwt,  thereby  eiitatliuff  a  eousiderjiMe  coat,  TJ 

Taking  the  nbove  ia  vounectinti  v^ith  rlie  fuct  lh»t  (admitting  the  W 
snlrx  ot>tHine<i  to  lie  correct)  ibe  Biislami-hi*'  I'ltnince  pry<iHf*.s.'!.5ap« 
I  CVtil.  mure  {torn  tlie  ore  wuikt^l  tliim  the  Idrlii  fiii-nnfe,  it  will  Iiemol 
F  that  this  small  estnt  iieiii'iiinge  more  than  cnrerH  the  exlr^  eo.it  "f  I'M 
duetioti ;  for  ai^uming  ihnt  nne  ton  (of  2,<>0ll  iM)anils)ol'  ore  ttas  worlw 
by  eaeh  of  the  aliore  tucthrHlK,  nud  thiU  the  attK»y-rn)ue  of  th'nt  ore  nu 
14  |>er  cent.,  theit  tiie  proilm^tiftii  of  the  BnsiaiueRle  fnroacti,  taking  tbc 
yield  at  0O.I8  percent,  of  the  an^ay,  would  be.  ftay,  IW^  pounds;  ainlis 
the  Iilriafnrnaeo,  at  4fi.A percent.,  J ield  t^jpoDudA;  RiitkinfcadiB't^rfaa 
of  10  poondn.  Now,  tbe  cost  of  producing  l(Hl  ]Hiiiud»  of  uieial  lu  M 
Buntamente  nmiace  is  8.1)5  realeft,  and  in  the  Idria  furniice  G.tUt  ivaw 
•  t^oDMcqnently,  tho  cosr  of  ivorking  one  ton  of  ore  in  the  BitHtaiuiniielU 
naee,  which  produces  U(4  pounds  of  metui,  would  l>e  1:^.57  renles ;  anila| 
cost  of  the  same  (|naiitit>  of  ore  in  the  Idria  l^rnuce,  which  produocs  UN 
pounds  of  metal,  would  he  8.(il  leales;  being  »  Imlanee  against  the  Bdl 
tamete  fnmace  of  only  3.!tC  realea.  Bnt  tbe  diffprcnee  of  tbe  yield,  at 
pounds,)  estimating  the  valne  at  i  reals  to  tbe  iKiund,  would  be  lorttij 
i»  poanda  JO  reules ;  making  a  gain  per  ton  worked  of.  suy,  36  rp»H 
This  shows  tbe  great  advanlas*  of  producing  a  higher  |>eroeulagew 
yieldeven  atHUincreiLsed  eost,  Theamountof  lulrautagetobederi^'eA 
however,  depends  upon  the  asaay-value  of  the  ore,  and  the  selling  priH 
of  quicksilver,  jj 

In  general,  tbe  cost  of  reduelion  is  small.  It  is  tbe  miuiog  coflt  thM 
devonrs  the  pruflts.  Ij 

Although  from  the  foregoing  it  would  seem  that  the  Idria  fumaccS 
uot  ax  protitable  oa  tbe  Almndeu  (or  Bustatoeute)  furnace,  rkis  inaR 
by  uu  meaus  be  taken  as  proven.  Further  on  it  will  be  shown  thut  W 
Idria,  iu  working  ores  averaging  3  2ti  per  ceut.  by  UHHay,  the  yield  ft; 
tbe  Idria  furnace  givea  73  per  cent,  of  this  value.  Fnrthermorc,  Ibi 
Almadeu  furnace  dbd  not  wucceed  at  Idria.  Without  euteriug  into  de- 
tails, the  following  coneluRious  may  be  drawn  : 

1.  A  defective  system  in  tbe  bands  of  those  who  thoroughly  under 
stand  all  its  features  is  likely  to  prove  more  profitable  than  a  better  sys- 
tem uuder  ignorant  mauagcmeut. 

2.  The  difference  iu  the  nature  of  tbe  ores,  as  met  with  in  different 
deposits,  would  cause  a  dissimilarity  in  tbe  yield  of  tbe  ores,  wh«i 
worked  by  the  same  system.  Any  given  method  might  not  be  the  moft 
desirable  for  every  deposit. 

It  will  have  been  seen  that  tbe  poorer  and  richer  ores  are  mixed  togethei. 
This  is  uot  due  solely  to  the  tact  that  the  poorer  ores  worked  by  tbem- 
selves  might  give  too  small  a  yield  to  be  profitable;  but  because expen- 
ence  has  taught  the  managers  that  ores  of  a  higher  average  cannot  be 
profitably  worked  in  the  Almadeu  furnaces.  Probably  the  reason  ia 
this :  a  given  amount  of  ore  is  worked  in  each  charge  and  for  a  definite 
length  of  time. 

The  numbers  and  capacity  o{  the  aludeln  are  constant;  and  it  his 
been  found  that  they  will  not  properly  condense  more  than  a  given 
amount  of  fumes — say  an  amount  equivalent  to  a  yield  of  8  per  cent  of 
quicksilver  for  tbe  charge  worked.  It  seems  to  me  that  so  long  as  the 
amount  of  quicksilver  fumes  does  not  surpass  the  necessary  limits,  it  is 
immaterial  whether  tbe  ore  is  richer  than  tbe  average  or  not. 

Theoretically  considered,  this  system  of  condensation  is  very  defective 
and  open  to  many  objections.    While  tbe  figures  given  show  Uie  yieW 
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3  to  be  of  a  bibber  percentajje  tbaa  bas  generally  been  conceded, 
[ou8  tbat  tbe  loss  must  be  beavy. 

ropoldi  furnace  of  Idria, — Tliis  iuniaco,  compared  witb  tbe  Bus- 
of  Almaden,  sbows  considerable  resemblance  in  tbe  furnace 
Dent ;  but  tbe  condensers  consist  of  a  series  of  brick  cbambers 
etber,  but  separated  by  partition  walls. 

alt  is  cylindrical,  and  is  divided  into  tbree  compartments  by  two 
h1  arches.  In  the  lowest  compartment  is  tbe  lire-place.  In  tbe 
ompartment,  resting  upon  tbe  arcb,  are  placed,  tirst,  the  large 
low-grade  ore,  and  upon  these  other  smaller  pieces  of  ore,  which 
r  in  quicksilver.  Upon  the  upper  arcb  are  placed  rows  of  clay 
:outaining  the  tine  dirt,  sometimes  very  rich  in  quicksilver,  and 
soot  and  other  rich  residues  from  the  condensiug-cbambers. 
of  the  sbaft  is  arched  over.  Immediately  below  this  arch  are 
openings  of  flues,  through  which  the  fumes  nnd  gases  pass  into 
ensers.  The  weight  of  a  charge  is  about  25  to  30  tons, 
be  seen  that  the  method  of  arranging  the  charge  in  this  fur- 
ike  that  in  the  Almaden  furnace.  Tlie  larger  pieces  of  poor  ore 
aced  as  to  receive  the  greatest  amount  of  heat,  and  the  better 
)res  are  placed  farther  from  the  flames.  There  are  several  rea- 
this  arrangement.  In  the  first  place,  the  poor  pieces  are  of  large 
10  to  15  inches  in  diameter,  and  consequently  should  be  placed 
►ttom.  To  break  them  into  smaller  pieces  would  involve  labor 
t  no  particular  division  of  the  rock  into  waste  and  ore.  In  tbe 
lace,  in  order  to  drive  out  the  small  percentage  of  quicksilver 
tain,  a  high  temperature  is  necessary,  that  the  beat  may  pene- 
:he  interior  of  the  mass.  Thirdly,  the  richer  rocks,  if  placed  in 
with   the  fire,  might  agglomerate,  aud  thereby  impede  the 

This  is  particularly  true  of  such  ores  as  are  bituminous, 
lore,  on  account  of  their  greater  percentage,  the  rich  ores  are 
ito  pieces  not  exceeding  3  to  4  inches  in  diameter,  so  that  the 
may  be  driven  off  readily. 

arging  of  the  furnace  is  effected  very  rapidly,  as  forty  men 
•m  the  mine  are  engaged  on  each  furnace.  The  work  is  finished 
id  a  half  to  three  hours.  A  light  fire  is  then  made,  so  that  the 
ure  of  the  furnace  shall  rise  gradually,  and  that  the  steam 
'om  the  h«*ated  ore  may  pass  off  before  the  quicksilver  begins 

The  fire  is  gradually  increased  by  adding  more  fuel,  until  the 
J  temperature  is  reached — say  in  twelve  to  twenty  hours,  ac- 

0  the  previous  coolness  or  warmth  of  the  furnace. 

1  a  few  hours  after  the  necessary  temperature  is  obtained,  the 
from  the  rich  residues  placed  on  the  upper  arch  begins  to  flow 
condensers ;  but  it  requires,  say  twelve  hours  for  the  ore  to  be- 
ticiently  heated  to  part  with  its  mercury. 

lir  is  admitted  into  the  6recompartment  of  the  furnace  by  side 
,  so  that  the  cinnabar  can  be  readily  decomposed,  the  sulphur 
iverted  into  sulphurous  acid  gas  and  the  quicksilver  passing 
)ors. 

u  as  the  furnace  is  sufliciently  heated,  the  doors  of  the  fire-place 
e  ash  pit  are  closed,  and  the  furnace  is  left  to  itself.  Theburn- 
ibarge  requires  seven  days.  During  the  first  day  the  furnace 
d,  and  the  ore  is  heated  to  the  necessary  degree  of  temperature. 
ys  are  recpiired  for  the  thorough  distillation  of  the  ore,  and 
s  more  for  tlie  furnace  to  cool  sufliciently  to  be  discharged. 
1  furnace  there  are  attached  seven  condensing-chambera.  Each 
s  about  30  feet  high,  with  a  rectangular  section  at  the  bottom 
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of  8  by  12  feet.  Tbe  fames,  &c.,  from  the  furnaces  pass  from  one  cham- 
ber to  another  through'  openings  in  the  partition  walls.  Finally^  the 
fumes  pass  off  through  a  chimney. 

Besides  the  quicksilver  which  is  condensed  in  these  chambers,  there 
collects  a  considerable  amount  of  soot,  which  settles  upon  the  wails  and  , 
the  bottom  of  the  chambers. 

This  soot  is  generally  swept  dut  of  the  furnaces  once  a  year.  It  con- 
tains a  large  amount  of  quicksilver,  which  is  partially  separated  from 
the  mass  by  simply  rubbing  the  soot  with  wooden  hoes.  The  particles 
of  quicksilver  collect,  and  flow  down  an  incline  plane  to  the  bottom  into 
proi)er  receptacles.  The  residue  from  this  operation  still  contains  15  to 
20  per  cent,  of  quicksilver,  and  is  mixed  with  lime  and  placed  in  the 
earthen  vessels  above  mentioned,  to  be  re-burned. 

This  soot,  which  is  produced  in  considerable  quantities  where  the  ores 
are  roasted,  is  a  mechanical  admixture  of  fine  dirt,  which  is  drawn  in 
from  the  furnace,  particles  of  uncousumod  carbon,  some  ash,  someumle- 
composed  cinnabar,  various  other  impurities,  and  minute  particles  of  the 
metal.  In  appearance  it  resembles  lampblack,  and  is  genenilly  taken 
in  a  moist  condition  from  the  chambers,  owing  to  the  steam  introduced 
from  the  wood  and  ore.  The  best  method  of  I'educing  tlie  soot  is  to  bum 
it  in  retorts,  after  mixing  with  lime. 

Before  entering  into  further  details  concerning  the  workings  of  these 
furnaces  or  the  results  obtained  by  the  use  of  brick  condensera,  it  will 
be  well  to  describe  the  intermittent  furnaces  ot  California,  as  the  con- 
densers in  use  are  similar  to  those  of  Idria. 

Intermittent  furnaces  of  California. — ^Tliese  furnaces  are  in  use  at  the 
leading  quicksilver-mines  of  California^  and  although  there  are  slight 
modifications  introduced  at  each  place,  they  difler  in  no  essential  par- 
ticular except  size. 

The  compartment  into  wliicb  the  ore  is  char<j:od  consists  of  a  rectan- 
gular chamber  about  12  I'eet  square  at  the  bottom  and  from  12  to  15 
feet  liigli.  The  cliar<;e  eonsists  of  alternating  layers  of  ore  and  adobes 
of  fine  dirt,  containing;-  fioni  3  to  10  per  cent,  of  metal.  There  are  usu- 
ally four  layers  of  adobes  in  the  height  of  the  (•harji:e,  and  they  are  so 
arranged  as  to  foirn  lines  for  the  more  ready  pass;ige  of  tlie  tlame  aud 
heat  through  the  mass  of  ore.  Tliey  also  i)revent  the  charge  from 
settling  into  a  compact  mass,  and  allow  some  room  for  the  exi)ansion  ot 
tlie  cliarge  under  the  inlliuMiee  of  lieat.  Tlje  charge  is  covered  over 
with  l)ricks  without  mortar,  but  a  layer  of  mud  is  spread  over  these, 
whereby  the  fumes  are  })revented  fiom  es(*a])ing.  This  covering,  how- 
(»ver,  must  be  watched,  as  it  sometimes  cracks  open  and  requires  re- 
plastering. 

The  fire-i)lace  is  on  one  side  of  the  ore  compartment,  and  the  con- 
densers on  the  other.  These  three  divisions  of  the  furnace  arc  sepa- 
rated by  two  perforated  walls  of  lire-brick.  The  condensers,  like  those 
of  Idria,  are  of  brick  and  equally  lar;i:e;  some,  in  fact,  arc  much  higher. 
The  top  of  the  chambers  consists  of  .iron  i)lates,  kei)t  cool  by  a  constant 
llow  of  water.  To  tlu'  briek  condensers  others  of  wood  are  son^etimes 
attached.  A  long  Hue  generally  connects  the  condensers  with  the 
chimney.  In  order  to  increase  the  draught,  a  recess  is  sometimes  con- 
nected with  this  Hue,  in  which  a  fire  can  be  kindled  when  necessary. 

A  charge  of  one  of  these  furnaces  varies  in  weight  from  50  to  80 
tons.    The  time  required  to  burn  a  charge  is  from  live  to  seven  days. 

The  cost  of  labor  in  charging  and  discharging  a  furnace  does  not 
difler  materially  at  the  several  mines;  but  the  amount  of  fuel  burned 
varies  between  wide  limits,  and  depends  chiefly  upon  the  nature  of  the 
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«ora.  At  the  Bedington  mine  an  SOtou  charge  will  not  consume  much 
over  two  and  a  half  cords  of  wood,  whereas  at  the  Kew  Idria  mine  the 
consnmption  is  about  eight  cords  for  a  60-ton  furnace.  The  ore  of  the 
fiedington  mine  contains  a  notable  quantity  of  arsenical  and  iron 
pjrites,  which,  in  burning,  assist  greatly  in  keeping  up  the  heat. 
Besides,  the  ores  of  this  mine  are  also  more  porous  than  those  of  New 
Idria,  and  the  cinnabar  is  hence  driven  off  more  readily. 

The  charging  and  discharging  is  sometimes  performed  under  contract 
and  sometimes  by  labor  under  proper  supervision.  At  the  New  Idria 
mines  the  discharging  is  done  by  contract,  but  the  charging  is  deemed 
of  too  much  importance  to  be  left  without  supervision.  At  New  Almaden 
the  labor  is  contracted  for.  The  total  cost  of  burning  the  ore  will  vary 
from  75  cents  to  $1.75  per  ton  of  ore.  Under  similar  circumstances  the 
difference  of  cost  seems  to  be  decidedly  in  fuvor  of  large  charges,  with 
res{iect  to  both  the  amount  of  fuel  required  and  the  labor. 

There  are  no  records  to  show  what  percentage  of  ore  treated  is  lost. 
Probably  this  amounts  to  fully  40  per  cent^  of  the  contents  in  quick- 
silver, if  not  more,  although  it  is  claimed  that  as  high  as  ^  per  cent. 
has  been  extracted. 

A  comparison  between  the  Idria  and  the  California  system  will  show 
the  resemblance  between  the  condensing-chambers,  and  also  the  differ- 
ence in  the  furnace-compartment. 

In  Idria  it  requires  the  labor  of  forty  men  three  hours  to  charge  a 
dO-ton  furnace;  m  California  twelve  men  will  charge  a  GOton  furnace  * 
in  eight  hours,  or,  in  the  same  space  of  time,  sixteen  men  will  charge 
an  80- ton  furnace.  In  the  Idria  furnace  the  ore  rests  upon  arches, 
which  may  crumble  beneath  its  weight,  and  thereby  cause  considerable 
loss  and  expense;  in  the  California  system  this  difficulty  is  avoided. 
In  the  Idria  furnace  it  requires  as  much  time  to  burn  a  charge  of  30 
tons  of  3  to  4  ]>er  cent,  ore  as  is  necessary  in  California  to  burn  a  charge 
of  80  tons  of  5  to  10  per  cent.  ore.  In  Idria  the  yield  of  the  ore  is  70 
per  cent,  of  its  contents ;  in  California  it  is  probably  not  over  60  per 
cent.  This  difference,  however,  is  not  due  to  the  difference  in  the  sys- 
tem of  burning,  but  to  the  fact  that  the  relative  amount  of  condensing 
space  is  less  in  the  California  than  in  the  Idria  furnaces  for  the  amount 
of  metal  produced,  and  that  the  great  skill  and  knowledge  manifested 
in  Idria  are  yet  wanting  in  California. 

The  cost  of  w^orking  a  given  amount  of  ore  is  in  favor  of  the  Califor- 
nia system,  notwithstanding  the  extra  cost  of  labor  and  material  used. 

Brick  condensing cJiambers. — As  brick  coudonsiugchambers  arc  likely 
to  be  Uhied  for  many  years  to  come,  it  may  be  well  to  point  out  certain 
facts  relative  to  their  workings. 

When  a  charge  is  being  burned  after  a  furnace  has-been  idle  for  some- 
time, ami  therefore  has  become  thoroughly  cool,  it  is  noticeable  that  the 
largest  deposition  of  mercurial  soot  and  vapors  takes  place  in  the  first 
chamber,  and  the  amount  decreases  in  the  other  chambers  in  proportion 
to  their  distance  from  the  fire;  but  after  a  number  of  charges  have 
been  burned,  and  the  brick- work  retains  a  constantly  increasing  amount 
of  heat,  it  is  found  that  the  first  chamber  reci'ives  a  less  proportion  of 
mercary,  and  that  the  fumes  are  caught  farther  along.  At  Idiia,  in  the 
regular  march  of  0|>erations,  it  is  the  third  of  the  seven  chambers  that 
gives  on  an  average  the  greatest  production. 

The  above  fact  shows  the  impossibility  of  condensing  the  fumes  when 
the  condensers  are  too  warm.  It  shows  also  the  great  retentive  power 
that  bricks  have  for  heat;  and  therein  lies  one  of  the  greatest  objections 
to  their  use. 
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In  addition  to  a  similar  experience  in  California,  it  has  here  Ijpeti  rontifl 
that  enormous  Quantities  of  quicksilver  ctin  be  lost  b,v  its  forciue  its 
w«y  even  tbroiiyh  the  best  made  Ijottoms  of  coiideHsing-eliamber9,as 
well  as  thruagh  almost  imperceptible  craekH  in  the  walls,  probably  le- 
Biilling  from  frei^uent  contnietioii  and  expansion. 

Beneath  the  old  funmces  at  New  Almudeu,  acme  2,000  Husks  were 
recoi'ered  by  waeliingout  the  gronnd  to  a  depth  of  30  feet  and  opwarf, 
I  (and  I  may  here  say  that  I  have  recovered  many  Hasks  from  washing 
'  ont  the  gronnd  in  trout  of  beiiubes  of  retorts.) 

The  l^imaces  in  Culifonjia  are  bnilt  upon  arches,  and  near  the  bottom 
of  these  nmhes  pieces  of  shoel^iron  are  placed  iu  the  masoury  whiu-h 
catuh  the  quickKilver  as  it  filters  tbron^U,  and  couduuts  it  to  a  basin. 

It  nas  also  found  that  every  additional  chamber  added  to  existing 
ooudensei's  proved  of  value  in  retaining  qnicksilver-fuuie^,  so  that  the 
actnal  condensing  space  of  these  furnaces  is  greater  than  in  the  Idiia 
ftirnace— a  necessity  aiising  from  the  greater  pureeutagc  and  4)uautt(y 
of  the  ore  worked.  It  htM  also  been  found  thsit  not  only  is  »paiv  a 
'  necessary  reqnistte,  hut  that  conduiising  surface  is  desiriible.  A  t'vvf 
very  large  ebamUers  ate  not  so  elficaeioiis  ns  the  smmv  spnee  divided  nit 
into  a  greater  number  of  compartments  by  partition-walla.  The  fumes 
must  bo  forced  iu  their  passage  thiTiugh  condensers,  to  couie  into  (x>ii- 
taet  with  as  much  nnrfaee  as  {loasible  ;  otherwise  the  miuatu  particles 
of  qniokfiilver  might  be  earried  away  in  the  current  uf  gases. 
*  A  number  of  means,  also,  hare  been  tried  to  C4n>1  the  gases  as  much 
as  possible  before  entering  the  condensers,  and  the  best  of  thent  is  to 
permit  the  fumes  lo  pass  through  a  considerable  length  of  Hue  betore 
entering  the  condeusers,  and  put  np,  as  it  were,  a  prelimiuary  set  of 
coudensei-B.  Tlie  last  chamber  t^hould  be  cousidcied  a  reserve;  no 
qnickuilvcr  should  lie  canght  iu  this  chaiiiliiT;  and  when  a[iy  is  so 
caught  it  shows  carelessness  or  improper  tiriuK. 

The  chief  merit  of  brick  condens<Ts  lies  in  the  fact  that  they  are 
easily  coustrnctcd,  can  be  readily  repaired,  and  are  not  acted  upon,  as 
iron  is,  by  the  sulphuric  acid  which  is  formed  from  the  sulphurous  acid 
gases  coming  iu  contact  with  the  condensed  steam  of  the  ore  and  aa 
excess  of  oxygen.  Against  them,  on  the  other  band,  it  may  be  urged, 
that  they  retain  a  great  deal  of  heat,  and  that  the  bricks  cannot  be  so 
well  laid  as  to  entirely  prevent  the  escape  of  quicksilver. 

The  following  principles,  dediiceil  from  practice,  are  applicable  to 
other  condensers  as  well  as  those  of  brick:  condensers  must  be  kept 
cool  i  space  is  required  ;  surface  is  required;  and,  to  put  the  above  in 
anotbershape,  (imeis  required.  If  gases  are  drawn  too  rapidly  through 
condensers,  a  large  portion  of  the  quicksilver  will  escape  through  the 
chimney.    Therefore,  the  draught  must  not  he  too  imwerful. 

Intermittent  furnaces  are  passing  out  of  use,  owing  to  the  costliness 
of  their  construction,  and  to  the  fact  that  all  their  merits  cau  be  ob- 
tained in  a  simpler  form  with  a  [RTpetnal  furnace.  It  would  bo  folly  to 
ignore  the  advantages  of  the  modem  system  of  working  quicksilver. 
With  the  new  system  even  small  deposits  can  be  worked  toudvautdge; 
and  the  money  which  has  heretofore  been  extended  u|>on  the  l^truaccs, 
can  be  more  advistibly  employed  in  developing  the  works,  so  that  quick- 
Bilver-miuing  need  not  involve  extRwrdinary  risks. 

Perpetual  or  continuous- working  furnaces. — In  all  intermittent  furnaces, 
such  as  are  fiescribed  above,  there  is  an  enormous  waste  of  fuel,  since 
tlie  furnace  must  cool  each  time  it  is  discharged,  and  the  quantity  of 
fuel  expended  iu  raising  the  conteuts  of  the  charge,  as  well  as  its  tbick 
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side-walls,  to  the  propei*degree  of  temperature,  has  to  be  repeated  each 
time  a  charge  is  burned. 

Ib  order  to  effect  a  saving  id  fuel,  and  becauoe,  moreover,  the  driving 
off  of  quicksilver-fumes  from  cinnabar  is  simply  a  roasting  process,  an 
attempt  was  made  to  work  the  ores  in  a  perpetual  furnace,  such  as  are 
employed  for  roasting  iron-ore  or  lime.  The  first  of  this  kind  that  was 
introduced  was  the  Hiihner  furnace,  using  charcoal  as  fuel.  The  same 
development  from  intermittent  to  perpetual  furnaces  has  taken  place  in 
in  California,  but  here  the  furnaces  burn  wood  as  fuel. 

Prior,  however,  to  the  introduction  of  the  Hiihner  or  other  i^imilar 
furnaces,  a  continuous-working  reverberatory  furnace  had  long  been  iu 
successful  operation  at  Idria.  This  furnace  is  used  to  work  up  the 
small  pieces  of  ore  and  the  slimes  and  o^ev  products  *of  the  concen- 
trating-works.  Its  use  led  to.  the  introduction  of  iron  tubes  as  con- 
densers; and  the  facts  learned  from  their  use  are  of  great  value  iu 
determining  u[)on  any  given  system. 

In  describing  the  various  perpetual  furnaces,  I  »hall  first  take  up  this 
last- mentioned  reverberatory  or  "Alberti"  furnace,  and  afterward  the 
Hahner  furnace,  as  a  type  of  those  shaft-furnaces  which  use  charcoal  as 
fuel;  after  whicn  the  three  kinds  of  perpetual  furnaces  used  iu  California 
will  be  brought  forward  as  types  of  wood-burning  furnaces. 

The  AWerti  f  reverberatory  J  furnace. — The  details  of  working  ore  in 
this  furnace  ^re  described  in  all  of  the  recent  books  on  metallurgy. 
Here  I  confine  myself  to  a  bare  outline,  in  order  merely  to  show  the  cause 
which  produces  certain  effects. 

This  reverberatory  furnace,  as  has  been  said,  is  used  at  Idria  to  work 
up  the  small  pieces  of  ore  and  the  proceeds  from  the  concentniting- 
works.  The  average  assay  value  of  the  stuff  thus  worked  is  only  about 
1.55  per  cent. 

When  first  put  into  operation  the  furnace  is  charged  with  4,500 
pounds  of  ore,  spread  over  the  bottom.  When  this  is  sufficiently 
burned,  the  front  third  of  this  quantity,  say  1,500  pounds,  is  raked  for- 
ward and  dropped  through  an  opening  in  the  hearth,  back  of  the 
bridge- wall,  where  it  remains  until  room  must  be  made  for  another  lot, 
when  it  is  removed  by  means  of  a  side  door. 

The  remaining  two-thirds  of  the  original  charge  are  then  turned  over 
and  raked  forward,  and  thus  sufficient  space  is  left  at  the  back  end  of 
the  furnace  (where  the  heat  is  not  so  great  as  it  is  nearer  the  bridge- 
wall)  for  a  new  charge  weighing  1,500  pounds.  In  this  manner  4,500 
pounds  are  kept  constantly  in  the  furnace,  and  at  intervals  of  three 
hours  ohethird  of  this  amount  is  discharged,  and  about  1,500  pounds 
of  fresh  ore  are  added. 

Each  furnace  is  capable  of  working  up  6  tons  per  twenty-four  hours. 
Each  charge  remains  nine  hours  on  the  hearth,  subject  to  the  heat  from 
the  fire-place,  and  three  hours  longer  in  the  opening  spoken  of,  during 
which  tmie  it  throws  off  what  quicksilver  still  remains  in  the  ore. 

The  work  is  carried  on  iu  shifts  of  ei*:ht  hours  each,  and  sixty-two 
men  are  required  for  eight  furnaces,  which  in  twenty-four  hours  will 
work  up  48  tons.  A  campaign  lasts  six  months;  but  the  men  are 
changed  frequently,  as  the  escape  of  some  fumes  can  scarcely  be  pre- 
vented, and  the  work  is  theretbre  very  unhealthy.  There  is,  moreover, 
some  escape  of  quicksilver  through  the  brick- work;  but,  nevertheless, 
about  70  ]>er  cent,  of  the  assay  value  of  the  ore  is  extracted. 

This  high  yield  is  chiefly  due  to  the  system  of  condensation  employed. 
The  fumes,  after  leaving  the  furnace,  pass  into  a  brick  chamber  at  the 
end  of  the  chimney,  thence  into  two  long  tubes  of  cast  iron,  3  feet  in 
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diameter,  and  say  40  to  50  feet  long ;  and  tbence  into  a  series  of  brick 
cliauibers,  from  wliich  they  finally  emerge  into  another  tube  of  cast  irou 
which  conducts  the  gases  back  to  the  chimney.  This  latter  is  also  di- 
vided up  into  a  series  of  compartments. 

The  irou  tubes  are  kept  cool  by  water  dripping  upon  them  constantly. 
A  number  of  instructive  facts  have  been  taught  in  the  working  of  theise 
condensers,  which  are  the  more  entitled  to  respect  as  the  results  obtained 
are  from  years  of  experience. 

In  the  first  place,  concerning  the  relative  i)roportion  of  the  yield  of 
quicksilver  in  the  various  compartments  of  the  condensers;  calling  the 
average  assay- value  of  the  ore  1^  per  cent.,  or,  say,  30  [>ounds  of  quick- 
silver in  a  ton  (of  2,000  pounds)  of  ore,  and  assuming  that  the  actual 
yield  is  about  70  per  cent,  qf  this,  or,  in  round  numbers,  20  pounds  of 
quicksilver  to  the  ton,  then  1,000  tons  of  ore  would  yield  20,000  |)ouo(ls 
of  quicksilver,  and  it  has  been  found  that  of  this  amount  of  20,000 
pounds  there  must  be  caught — 

Per  cent.        Poands. 

In  the  first  brick  chamber 0.6  or  120 

In  the  lower  tubes,  and  lower  story,  second  chambers. .  95.1  or  19, 020 

In  the  upper  tubes,  and  upper  story,  second  chambers . .     2.8  or  560 

In  the  compartments  of  the  chimney 1.5  or  300 

20,000 

In  the  first  brick  chamber,  as  is  seen,  only  a  very  small  portion  of 
quicksilver  is  caught.  This  is  due  to  the  fact  that  the  gases  enter  this 
chambet  at  a  high  temperature,  and  pass  out  of  it  rapidly  to  the  cooler 
space  beyond.  Besides,  as  the  working  of  the  furnace  is  continnal,  this 
chamber  becomes  more  and  more  heated.  However,  though  but  little 
quicksilver  is  caught,  the  chamber  is  of  use  in  diminishing  the  tensiou 
of  the  va])ors. 

As  soon  as  the  vapors  enttT  the  iron  tubes,  which  are  cooled  by  tLe 
a|)i)licatioii  of  water,  the  deposition  of  quicksilver  is  very  rapid.  Tbls 
is  because  the  condensers  are  ke|)t  cold  ;  and  as  iron  radiates  the  ht^it 
received  from  the  ^^ases  very  nnudi  better  than  bri(;k,  it  shows  a  su- 
periority of  the  former  over  the  latter,  in  this  respect  at  least.  There 
are,  however,  serious  drawbacks  to  the  use  of  iron.  In  the  first  i>lac*e. 
it  is  costly.  Secondly,  the  sult)huric  licid  whii^h  is  Ibrnied  will  d»\str«)y 
the  bottoms  of  the  tul)es  in  tlie  course  of  time.  As  long  as  they  last, 
however,  they  are  decidedly  superior  to  the  brick  (condensers  in  use. 
Again,  in  examinin^j:  the  returns  it  will  be  seen  that  95  per  cent,  of  the 
total  yieUl  is  caught  in  the  lower  tubes  and  the  chand)er  into  which  the 
lower  tubes  disc.hari^e  ;  but  of  the  quicksilver  that  still  remains  to  l>e 
caught  (say  4.3  per  cent,  of  the  total  amount)  only  L'S  per  cent,  is  cau^rlit 
in  the  upjjer  iron  tube  and  its  accompanying  upi)er  story  <)f  the  stM'oiul 
brick  ciiamber.  Tliis  shows  that  notwithstanding  the  greater  cool  lies'* 
of  the  upi)er  tube  of  iron,  a  portion  of  the  (piicksilver  present  (audit 
must  by  this  time  be  in  a  lincly  divided  metallic  state,)  is  carried  on  i'^ 
the  current  of  gases,  and  ])roves  the  necessity  of  breaking  this  current 
of  th(»  gases,  or  in  other  words  exposing  suriace  to  the  fumes,  so  loHo 
as  this  does  not  interfere  with  the  necessary  drauii:ht. 

These  iron  tubes  are  cleaned  out  only  once  in  six  months,  and  tne 
brick  chand)ers  are  swei)t  down  once  a  year.  It  is  found  that,  in  the 
coiu'se  of  thecampaign  (six  months)  a  deposition  of  soot  has  accuuiu kited 
in  the  tubes  to  a  depth  of  12  inches,  containing  40  to  GO  per  cent,  of 
quicksilver.  This  soot  after  being  worked  over  on  an  incline  fioor  (intlie 
zuanner  already  described)  to  rid  it  of  all  the  metal  possible,  is  rebunieJ 
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in  a  retort.    The  amoant  of  soot  deposited  depends  npon  tbe  natare  of 
tbe  fuel  usedy  aud  the  more  or  less  bituminous  nature  of  tbe  ore. 

The  result  of  various  experiments  showed  that  tbe  diameter  of  tbe 
tubes  should  not  exceed  36  to  4f>  inches,  and  furthermore  that  it  is 
better  to  cool  tbe  tubes  by  a  constant  dripping  of  water,  rather  than 
by  submergiug  them  in  a  body  of  water.  The  reasoo  of  the  former 
is  that  tbe  coolness  of  the  water  abstracts  heat  from  the  gases  but  a 
short  distance  within  the  tubes ;  so  that  if  the  diameter  is  too  great 
there  will  be,  so  to  speak,  an  interior  channel  of  hot  gases.  The  reason 
for  the  latter  rule  is,  that  if  tubes  are  submerged  in  water,  there  must 
be  a  large  quantity  of  the  latter  which  soon  becomes  heated  to  the 
same  temi)erature  as  the  tubes,  and  which,  under  ordinary  circumstances, 
cannot  be  replaced  by  a  fresh  supply  with  suf&cient  rapidity  to  effect  a 
diminution  of  the  temperature.  Besides,  if  tbe  tubes  were  not  exposed 
a  flaw  in  them  could  not  be  seen. 

To  sum  up  all  experience  on  the  subject,  it  may  be  said  that  the  ad- 
vantage of  using  iron  for  condensers  is,  that  by  the  application  of  water, 
orev#u  without  it,  they  can  be  kept  cool,  and  tbe  condensation  of  the 
quicksilver,  can  be  effected  as  thoroughly  as  possible.  On  the  other 
hand,  the  objection  to  the  use  of  iron  is  its  cost  and  its  liability  to  de- 
struction by  the  sulphuric  acid  that  is  formed.  If  sheet-iron  instead  of 
cast  iron  were  used,  the  cost  of  constructing  condensers  would  be  very 
materially  reduced,  aud  these  could  be  kept  cool  with  a  less  amount  of 
wat^r.  At  tbe  same  time  it  is  evident,  that,  being  of  less  thickness, 
these  sheet-iron  condensers  would  be  acted  upon  much  more  rapidly 
than  cast  iron  by  the  sulphuric  acid  that  is  formed.  It  has  been  ob- 
served, however,  that  the  sulphuric  acid  attacks  chiefly  the  bottoms 
only  of  the  condensers;  and  on  this  account  it  seems  to  me  that  tbe 
best  condenser  that  can  be  used,  on  account  of  both  cheapness  and 
effectiveness,  would  be  one  with  a  wooden  or  a  cement-covered  brick 
bottom  with  the  sides  and  top  of  sheet-iron.  This  kind  of  condenser 
18  especially  adapted  for  new  deposits,  the  value  an<l  extent  of  which 
being  unknown,  makes  it  desirable  to  avoid  all  unnecessary  expense  in 
development. 

Tfie  Hdhner  furnace, — The  success  that  attended  the  introduction  of 
tbe  Albert!  furnace  in  the  working  of  small-tized  ore,  aud  the  desire  .to 
economize  in  fuel,  as  well  as  in  the  expense  of  preparation,  led  to  the 
introduction  of  the  Hahuer  furnace  as  a  perpetual  furnace  for  the  burn- 
ing of  the  large-sized  pieces  of  ore.  This  was  a  combination  of  an  old- 
fashioned  iron-ore-roasting  furnace,  into  which  the  ore  and  fuel  (char- 
coal) were  charged  in  alternating  layers,  with  the  brick  condensing  cham- 
bers of  the  Idria  furnace.  It  was  endeavored  to  eflCect  a  greater  cool- 
ness in  these  condensing  chambers  by  making  the  top  of  iron  instead 
of  brick,  and  by  turning  on  a  stream  of  water  to  keep  this  iron  cool. 
IJut  tbe  condensing  chambers  became  gradually  so  heated  from  the 
steiidy  stream  of  hot  gases,  that  the  percentage  of  quicksilver  extracted 
fell  to  about  CO  per  cent,  of  the  assay  value.  Notwithstanding  this  fall- 
ing off  in  yield,  the  success  of  the  system  was  considered  as  demon- 
strated, since  it  eftected  a  great  saving  in  the  cost  of  fuel  and  in  the 
cost  of  preparing  the  ore  for  the  furnace.  Soon  after  the  introdu<*tiou 
of  this  Hahuer  furnace,  the  proprietors  of  the  quicksilver  mine  at  ValP 
Alta,  in  Modena,  introduced  a  combination  of  this  plan  with  the  iron 
tabes  of  the  Alberti  furnace,  for  which  a  decided  success  has  been 
claimed. 

It  is  not  necessary  to  go  into  the  details  of  the  result  obtained  from 
tbe  Habner  system  with  brick  condensers,  as  all  the  essential  features 
will  be  shown  in  describing  the  combination  furaaucQ)  but  \)^\<^x^  ^n\\v^ 
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Tbe  Leopold!  Atrnace  yields  tfan  biebest  pemvtug^,  but  tlie  mst  oT 
producing  a  giren  auiouot  of  quiclifillrer  is  nearly  33  per  c«i>L  grvatti 
than  the  others. 

The  Albert!  furoane  redoces  only  the  fine  dirt,  and  tboagh  lli«  ^«^ 
CADtageof  yield  is  sliffblly  lees  than  that  nbtaioed  in  the  Lraptddi.  \ht 
cort  of  working  ia  very  ninch  lesi^,  notwitbstandingtbat  tbe  giwle  of 
ore  in  macb  lower. 

Tlie  I'ult  fornaoft  gives  the  resnlts  of  an  experiment  to  use  a  nntnlxr 
of  Hinall  tulMM  (Miy  15  iitches  in  diametiT)  insiead  of  tbe  large  lul>f* 
of  the  Alberli  faniiiet*.  The  cost  of  working  the  ore  was  the  same; 
but  the  yield  was  very  poor.  The  cau^e  of  this  Wiis  the  impertect 
drau|[ht. 

The  Hlihner  furnace,  retluciDg  onlinary  ores,  produced  quieksilver  »t 
a  mach  leaa  (Mist  tliau  tbe  Leopoldi ;  but  the  coodensation  t}u  brict 
ebnmberH)  waa  iiuperfect,owiug  to  tbe  constantly  increasing  temperaUR' 

I'hat  tile  i)erpctual  furnaces  effect  a  great  Having  iu  tbe  cost  of  work- 
ing the  ore  ia  very  inatiifest  iu  the  above  table.  It  is  also  seen  tltft 
tlie  percontiifje  extracted  by  using  tbe  iron  tulwa  of  the  Albert!  furuii« 
ii*  much  greater  than  the  percentage  obtained  from  the  brick  chambeno' 
llic  lliiiincr  furnaw.  It  is  this  fact  that  led  to  tho  introduction  ol  the 
uoinbuiatioR  fiiniace  yet  to  bo  described. 

1  al»o  give  a  iijtiopHia  of  the  total  work  done  in  1852  at  Idria,  willi 
cost  and  prolih; 

Tnwl  qnantity  of  ore  treated 17, 411, 210.  ■g 

Quickatlver  contained  to  the  assay 322,lH'i0.3'' 

rrodiiction:  , 

Direct  distillation HI^Gftllfi 

l-'rum  the  inurcuriiii  siKtt S4,4Ui.l"' 

224,  ftW,  1* 
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Francs. 

3  of  1  kilogram  of  quicksilver 8. 8992 

Aug  [)er  kilogram  of  quicksilver,  fraucs ....  0. 2035 

ing  per  kilogram  of  quicksilver,  francs 1. 9734 

liug  per  kilogram  of  quicksilver,  fraucs. ...  0. 7923 

2.9692 


eacli  kilogram 6.  9300 

3  the  above  to  American  weights  and  values,  we  have 

Cost  per  ton  of  ore,  Cost  per  ponnd  of 

(2,000  pounds.)  quicksilver,  in  cents. 

$0. 4707  1. 840 

4.5507  17.802 

1.9970  7.19C 


7. 0184  2G.  934 

5  per  pound 80.  734 


►eing  profit  per  pound 53, 8 

seen  from  the  above  that  the  cost  of  burning  is  less  than 
the  total  cost;  but  the  relative  proportion  of  the  cost  of 
)artments  of  the  work  will  differ  greatly  with  circumstances, 
blished  reports  of  the  New  Aimaden'  mine,  California,  the 
i  are  not  detailed ;  but  the  following  figures  may  beof  interest 
ose  of  comjiaring  the  results  with  those  obtained  at  Idria. 

ire  treated  in  fourteen  months j  say  from  September  1, 1863,  to 

Becemher  31, 1864. 

Tons.  Pounds. 

1^:::;;::. ::::::::::: iojo3^!  ^^^^^"g  3,440,020 

as 2,002^gnj       yielding        120,180 


12,823  yielding    3,566,200 


ge  yield  of  the  ore  was  15.42  per  cent. 

ge  yield  of  the  tlerras  is  estimated  at  3  per  cent. 

ing  and  burning $645, 046  94 

[•ovements 62,  086  97 

l)ecting 175, 000  00 

>f  production,  exclusive  of  improvements  or  prospecting,  was 
3u,  or,  per  tlask  of  76J  pounds  of  quicksilver,  $14.45. 

amount  of  ore  worked  was 15, 974  tons. 

e  Tierras  amounted  to 1, 955  tons. 

ded  12.43  per  cent.,  or  say 45, 545  flasks. 

led  (estimated)  3  per  cent.,  or  say 1, 533  flasks. 

ost  of  mining  and  burning  the  ore  amounted, 

ore,  to $53  17 

sk  of  quicksilver 15  49 

g  the  two  statements  it  will  be  seen  that  in  the  first  case,  cost 
$.39.01,  and  per  flask  $14.45;  in  the  second  case,  cost  per 
.49,  and  i)er  flask  $15.49. 
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lu  order  to  compai'e  the  above  statements,  I  place  tlie  results  in  the 
form  of  a  table : 


Time. 

AminmttruUHl.ttibiiiB. 

Ore. 

HorrM. 

Oro. 

Tlerr«. 

Per  MO. 

ftrlUii 

Fourteen  mimUw  to  ISM... . 

IftSSO 
H.0I9 

i.sa 

1.1 4S 

Pfrimil. 

S3.  IT 

*U3'' 

'  It  will  be  eePD  that  in  tbo  Hecond  Btatement  a  larger  amocmt  of  oi^ 
Iras  worked  in  a  givoii  time,  ami  consequently  that  the  cost  per  ton  S 
less  tban  iu  the  first  o^iae.  But  the  quality  of  the  ore  was  iuferior 
the  yield  per  ton  was  less;  consequently  the  cost  of  producing  a  I 
of  quicksilver  was  greater. 

As  a  rale,  when  rich  ore  is  found  it  occurs  in  masses  of  oonsiderabta 
size,  so  that  the  uiiiiiugcost  per  ton  is  very  luach  reduced.  While  thfl 
coat  of  bnrning  per  t^n  remains  the  same,  or  is  sligfatly  greater,  tbs 
greater  yield  of  qidcksilver  redness  the  cost  of  the  metal. 

As  the  cost  of  the  uietal  produced  varies,  therefore,  with  the  percent 
age  of  the  ore,  it  is  almost  impossible  to  deduce  from  the  experieDCa 
obtaiued  at  one  minewhat  may  be  expected  at  another. 

The  clasaiScatioD  of  the  ore  in  the  Bist  statement  may  require  a^ 
planatioD. 

Orveso  is  the  term  applied  to  the  large  pieces  of  ore. 

Gran^as  are  small-sisied  pieces  of  ore. 

riVrj-flx  retfr  trt  llip  line  dirt  impregnated  with  cinnabar,  and  wljict 
must  be  made  into  adobes  (sun-dried  bricks]  belbre  burning. 

Most  ores  occur  as  granzas.  The  proportion  of  tierras,  or  fine  dirt, 
to  the  total  amount  of  htuti  worked  is  about  7  per  cent.  The  conteoU 
of  these  tierras  may  vary  from  1  to  10  per  cent.,  bat  at  Almaden  tbey 
are  estimated  to  yield,  on  an  average,  about  3  per  cent,  metal.' 

If  these  tierras  were  charged  without  jireparation  into  the  fnmaM 
they  would  form  such  a  compact  mass  that  it  would  be  impossible  to 
burn  the  charge  thoroughly ;  consequently  they  are  made  into  bricks  by 
slightly  moistening  the  earth  and  molding  the  mass  into  proper  forms. 

To  return  now  to  the  question  of  perpetual -working  shatt-fuTDaces- 
These,  as  I  have  said,  may  be  of  various  shapes  and  sizes.  The  thoroa^b 
roasting  of  the  ore  is  easily  accomplished  as  long  as  a  good  draught 
can  be  maintained,  and,  therefore,  attention  must  be  cliieHy  directed  to 
diminishing  the  cost  of  labor  and  fuel.  It  is  also  necessary  to  simpliiy 
the  rontine  of  work  as  much  as  possible,  so  that  no  loss  may  attend  the 
carelessness  of  the  workmen. 

Tke  combination  furnace  of  YaW  Alta. — The  roasting-compaitmenfrf 
this  furnace  differs  from  the  original  Hiihner  furnace  in  that  it  hascoo- 
den  sing -chambers  next  to  the  shaft,  through  which  the  gases  must  p>iS> 
before  they  enter  the  iron  tubes  which  form  the  main  featores  of  tbe 
condensing  system. 

The  gases  are  cooled  to  a  slight  extent  only  in  thene  chambers,  w 
that  here  the  deposition  of  quicksilver  is  very  smalL  Bat  in  the  iroD 
tubes  the  condensation  takes  place  rapidly.  In  fact,  the  results  ol>- 
tained  are  very  similar  to  those  already  described  in  speaking  of  t^* 
Alberti  furnace,  in  which  it  was  seeo  that  the  lowest  tubes  coodensetl 
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nearly  all  the  qnickailver,  and  that  only  a  slight  proportion  of  the  total 
yield  was  gathered  in  the  npper  tnbes  and  in  the  chiuiney-coinpart- 
ments. 

The  fhel  in  nse  is  charcoal.  In  the  original  HShner  furnace  the  char- 
coal and  the  ore  were  charged  in  alternate  layers;  bat  at  YalP  Alta  the 
two  are  intermixed  beforehand  and  are  charged  together.  The  furnace 
iB  cylindrical  in  shape,  about  18  feet  high,  and  4  feet  in  diameter.  The 
ore  and  fuel  rest  upon  a  grate  formed  of  movable  bars  of  iron. 

The  furnace,  under  full  headwi^y,  is  filled  to  a  height  only  of  12 
feet,  which  space  is  occupied  by  six  charges.  A  charge  is  withdrawn 
and  a  new  one  is  added  every  one  and  a  quarter  hours;  so  that  each 
charge  remains  seven  hours  in  the  furnace.  Before  it  is  dropfied  into 
the  fnmace.  however,  the  charge  is  somewhat  warmed  by  having  been 
placed  in  a  hopper  at  the  top  of  the  furnace  as  soon  as  the  previous 
charge  is  made. 

But  I  will  describe  the  operation  in  greater  detail. 
As  soon  as  the  ore  and  charcoal  composing  a  charge  fall  into  the  fur- 
nace, they  come  into  contact  with  the  burning  ore.  They  become  rapidly 
heated ;  the  water  present  is  driven  off  as  steam,  and  soon  the  tresh 
charcoal  takes  fire.  Then  commences  the  distillation  of  the  quicksilver, 
and  the  ore  becomes  red  hot.  After  about  one  and  a  quarter  hours  a 
fresh  charge  of  ore  and  fuel  is  droj>ped  into  the  furnace.  The  tempera- 
tare  immediately  falls,  owing  to  tbe  fresh  material  and  the  amount  of 
cold  air  which  enters  with  it ;  but  the  lost  heat  is  soon  regained,  and  the 
Dew  charge  begins  to  bum  freely.  It  is  during  this  peri^  that  the  first 
charge  throws  off  most  of  its  contents  in  quicksilver.  It  becomes  suc- 
cessively the  third,  the  fourth,  the  fifth,  and  so  on,  during  which  time 
all  of  its  accompanying  charcoal  is  burned  up,  and  the  mass  becomes 
cooler  and  cooler,  until  it  is  finally  discharged  quite  cold. 

It  will  be  seen  from  the  above  description  that  the  greatest  heat  of 
the  furnace  is  necessary  near  the  top  of  the  mass  of  ore,  and  that  the 
object  in  filling  the  furnace  to  a  height  of  12  feet  is  to  give  the  ore  am- 
ple time  to  distill  otf  all  the  quicksilver  before  it  is  discharged.  To  fill 
the  furnace  to  a  greater  height  than  this  would  be  liable  to  render  the 
lower  portion  too  compact  to  allow  free  passage  of  air  through  the  grates. 
A  certain  quantity  of  fresh  air  is  always  necessary  to  effect  a  thorough 
combustion  of  the  charcoal,  and  to  convert  tbe  sulphur  into  sulphurous- 
acid  gas.  The  space  above  the  charge  is  necessary  to  afford  sullicient 
time  for  the  air  to  work  upon  the  burning  sulphur,  and  to  prevent  the 
fames  of  quicksilver  from  passing  off  under  too  great  a  tension. 

The  necessary  quantity  of  charcoal  varies  from  3  to  5  per  cent,  of  the 
height  of  the  ore,  and  depends  upon  the  nature  of  the  latter.  At  Vail' 
Alta  a  charge  of  ore  weighs  about  2,000  pounds,  and  this  is  intermixed 
with  about  00  pounds  of  charcoal. 

Mixing  the  ore  with  the  fuel  has  the  great  advantage  of  preventing 
the  mass  from  becoming  too  compact  during  the  distillation  of  the  quick- 
Bilver.  Moreover,  the  heat  from  this  fuel  is  more  thoroughly  utilized 
than  the  heat  from  a  wood  fire,  not  only  because  of  the  manner  in  which 
it  is  used,  but  also  because  all  woods  contain  a  notable  percentage  of 
Water,  which  necessarily  causes  a  loss  of  heat  in  being  converted  into 
Bteam.  The  presence  of  steam  is  not  injurious  to  the  roasting  of  the  ore. 
It  helps  to  carry  off  the  fumes  of  quicksilver,  but  its  presence  in  the  con- 
Afnsers  is  not  desirable.  In  Europe  cximparative  tests  have  always  de- 
cided that  it  is  cheaper  to  use  charcoal  rather  than  wood  as  fuel.  A 
disadvantage  in  this  method  of  roasting  the  ore  is  that  the  temperature 
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cannot  be  as  easily  regulated  as  in  wood-furnacea.  Moreover,  a  cerbktv' 
extra  amount  of  labor  is  required  to  mis  the  ore  and  charcoal  togethak- 

It  will  he  understood  from  what  has  been  pruvioiisly  said  that,  ipHtead 
of  the  fiimace  iu  use,  one  of  simpler  coiistruetion  might  be  adoptml 
Also,  instead  of  the  expensive  iiou  tul>es,  any  other  system  "of  coniien- 
sation  conid  be  introduced. 

A  oainpnign  {generally  lasts  a  year,  supposing  no  accident  to  happen 
in  the  mean  time;  and  then  the  furnace  ia  gradually  "llred  down,"tlis 
condensers  are  cleaned  of  accumulated  soot,  and  all  necessary  repairs 
are  made  to  the  briek-work,  &c, 

Generally  speaking,  two  or  three  fnrnaces  are  built  together;  eacb, 
Imwever,  having  iCfi  separate  cuiuleusers.  As  a  charge  consists  of,  1U13', 
1  ton,  and  as  a  charge  is  made  evvry  one  and  a  quart^^r  hours,  it  follons 
that  these  two  furnaces  will  work  up  about  38  Lona  in  Uio  twenty-four 
hours. 

To  attend  to  these  furnaces  filteen  men  are  required,  aay  five  meu  on 
each  fihilt  of  eight  hours.  Of  these  five  men,  two  are  engagwl  in  chaig- 
ing,  two  in  discharging,  nnd  one  iu  wheeling  away  the  burnt  ore  and  id 
helping  the  others,  ' 

Perpetual  J'umaocs  0/  CaU/omia. — In  California  there  are  no  fbmacrt 
ill  which  charcoal  is  bunied  as  fuel.  A  Uubuer  furniice,  or  modiflcaEjon 
thereof^  was  introduced  abont  ten  yeiirs  ago ;  but  as  the  deposit  uf  ure 
whioh  supplied  it  contained  but  very  little  cinnabar  and  was  80011  a- 
hausted,  the  works  were  abandoned  soon  after  the  furnace  was  built. 

All  the  California  perpetual  furnaces  burn  wood  as  fuel,  and  thhi  liW 
one  definite  advantage  over  the  use  of  chareoal  in  thut  the  tcrapcratuifi 
of  the  furnace  can  be  more  e^Kily  regulated ;  also,  the  gases  leave  IM 
furnace  at  a  comparatively  low  temperature. 

Rut  the  essential  feature  of  the  Oaliforuia  system  is  the  use  of  a  snc- 
tion-fan  wherewith  to  increase  or  diminish  the  draught,  and  to  cause  tbe 
effectual  passage  of  the  gases  and  fumes  through  even  a  compact  m»si 
of  ore.  This  does  away  with  the  necessity  of  chimneys  of  groat  heiglit, 
and  counteracts  all  the  irregularities  which  attend  a  natural  draugbt 
Besides,  it  hastens  the  roasting  pirocess  by  removing  the  gases  as  f»st 
as  they  are  formed,  and  creating  almost  a  vacuum  ahove  the  charge- 
As  the  draught  can  be  made  very  powerful  by  merely  increasing  tbe 
spread  of  the  fan,  it  is  possible  to  charge  into  the  furnace  even  small 
pieces  of  ore.  The  proportion  of  amiill  ore  to  large  pieces  biiiiig  v«T 
large  (as  will  be  seen  from  various  preceding  statements)  the  import^ee 
of  this  a<ivautage  will  be  readily  admitted.  The  very  fine  dirt  will  Iw 
more  advantageously  made  into  adobes,  and  these  adobes  shonid  not  be 
over  4  to  fj  pounds  iu  weight. 

As  ore  of  alt  sizes  and  all  grades  can  be  burned  in  these  furnaces,' 
very  great  saving  is  effected  by  doing  away  with  all  expensive  asaorliug 
or  conceutnition,  and  therein  lies  another  great  advantage  of  these  fv- 

Furthermore,  the  cost  of  furnaces  for  this  system  for  the  amount  of 
ore  roasted  is  trifling  as  compared  with  the  cost  of  an  intermittent  to'' 
nsceof  the  types  in  use;  and  the  size  and  thei'eby  the  expense  of  a  f^*^ 
uae«  can  be  governed  entirely  by  the  prodnctivo  capacity  of  a  deposit-' 

Finally,  the  roasting  of  the  ore  is  aa  thoroughly  |>erfortaed  with  tbcN 
fiirnaces  as  it  can  be  done  with  an  intermittent  furnace. 

Although  the  advantages  of  these  furnocea  are  agreed  to  witfaontdl^ 
sent  among  California  quicksilver-miners,  the  best  shape  for  a  furnacs 
is  yet  a  matter  of  question,  and  oue  which  will  be  developed  but  Blo^^t 
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liere  are  not  many  deposite,  and  it  is  natural  for  all  miners  to  prefer 
irhich  has  been  tried  to  any  innovations  of  unproved  advantage, 
le  owners  of  the  Eedington  mine  contemplate  abandoning  their 
e  and  extensive  works,  aud  intend  to  erect  perpetnal  furnaces  ca- 
e  of  reducing  some  30  to  40  tons  daily  of  ore  averaging  1  to  1^  per 
.  Hitherto  this  ore  had  to  be  assorted  up  to  5  per  cent,  in  grade, 
other  large  mines  will  also  adoi>t  these  furnaces  in  the  course  of 
> ;  but  none  have  decided  upon  the  style,  nor,  in  fact,  are  they  aware 
le  number  of  styles  in  use. 

le  perpetual  furnac^^  now  in  operation  are  Riott^'s  sublimator, 
X  &  Osborne's  furnace,  and  Pershbacker's.  The  principle  involved 
e  same  in  each  furnace,  but  they  difter  in  the  form  of  the  shaft  and 
le  method  of  heating,  though  each  uses  wood  as  fuel. 
lotte^8  sublimator. — This  is  almost  an  exact  copy  of  a  Swedish  iron- 
ting  furnace.  The  shaft  is  nearly  cylindrical,  but  with  a  varying 
leter,  being  about  3  feet  wide  at  the  top  and  about  5  feet  wide  near 
middle  and  at  the  bottom.  The  inner  lining  is  made  of  one  course 
re-brick ;  the  outer  wall  is  of  common  brick,  16  to  20  inches  thick, 
the  two  are  separated  by  a  hollow  space,  whereby  the  walls  Hre  al- 
d  room  for  expansion  and  contraction,  and  the  outer  wall  is  thus 

cooler. 

» in  the  iron-furnaces  mentioned,  the  fire-place  is  built  within  the 
t,  and  is  covered  over  with  plates  of  iron  to  protect  it  from  the  ore 
e.  The  ore  in  descending  passes  on  either  side  of  this  fire-place, 
is  discharged  through  two  doors,  one  on  each  side.  The  ore  is 
ged  through  a  hopper  on  top.  The  draught  is  provided  by  means 
suction-fan.  There  are  two  of  the  furnaces  in  use  at  the  Oakville 
J. 

ie  Knox  furnace, — ^This  is  much  larger  and  much  more  massive  than 
above.  The  upper  portion  of  the  shaft  is  circular,  but  it  soon 
as  to  widen  out,  and  opposite  the  fire-place  near  the  middle  of  the 
ht  of  the  shaft  it  is  rectangular  with  curved  ends.  Below  the  fire- 
J  the  sides  of  this  rectangle  begin  to  contract  to  the  discharge-open- 

The  fire  place  is  built  in  the  masonry  on  one  side  of  the  furnace, 
the  products  of  combustion,  &c.,  pass  through  a  series  of  arched 
ings  into  the  mass  of  ore.  Opposite  the  flre-pl^e  are  other  arched 
ings  through  which  the  gases  and  fumes  from  the  burning  ore  are 
^n  into  the  condensers  by  means  of  a  draught  created  by  a  suction- 

le  interior  lining  of  this  furnace  is  of  fire-brick.  This  is  inclosed  in 
y  masonry,  now  made  7  feet  thick.  The  whole  is  tightly  braced  by 
gers  of  wood  on  the  outside.  A  heavy  oast-iron  plate  covers  the 
)m  of  the  discharge-opening,  and  the  lintel  is  also  of  cast-iron. 
;e  protect  the  masonry  from  excessive  wear  incident  to  the  dis- 
ge  of  so  much  rock.  A  current  of  air  from  the  outside  passes 
ugh  a  flue  which  encircles  the  lower  part  of  the  furnace  and  finally 
PS  the  fire-place. 

le  distance  across  the  furnace  from  fire-place  to  exhaust-openings 
feet,  so  that  the  flame  and  heat  must  pass  through  this  width  of 
v^hich  is  rendered  the  more  compact  by  the  superincumbent  weight 
larger  mass  of  ore.  This  furnace  is  in  use  at  the  Manhattan  and  at 
?h(Buix  mines. 

jections  to  the  RiottS furnaces. — The  objections  to  these  furnaces  are 
Hows : 

le  fireplace  in  the  Eiott6  furnace  is,  as  I  have  said,  placed  within 
omace  and  near  the  bottom  of  the  shaft.    This  method  of  heating 
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a  fnniace  is  doabtless  (since  it  is  in  piimmon  use)  very  applicable  to  tbe 
rtiastiug  of  iroD  ore.  which  is  genorall.V  ieil  in  large  pietws,  and  where 
the  lunies  and  gases  have  an  uuimpeded  exit,  but  the  olijections  to  its 
Qse  iu  a  quicksilver  furnace  are  three-lold: 

1st.  Tbe  quicksilvn'  ore,  for  proper  baroins,  ebouM  not  be  in  size 
over  4  or  5  inobes  iu  diametvr,  and  variett  from  that  to  small-sized  pieces. 
Theretore,  the  mass  of  ore  which  constitnes  a  furnnue-cbarge  is  alnuys 
tolerably  comjiact,  and  is  especially  so  as  it  approaches  the  bottom  of 
the  fnraace.  it  is  visibly  compaet  opposite  the  tiiv-placo  in  tbe  lliotti 
furnace. 

From  tbe  above  it  will  be  seen   that  thete  is  a  limit  to  the  height  of  I 
tbe  charge.  .■ 

2d.  In  charging  a  furnace  it  will  be  found  that  the  coarse  ore  settUiil 
near  tbe  sides  aud  the  Hue  ore  near  the  center  of  the  shaft.  At  aiiy  1 
rate,  the  uiass  of  ore  presents  some  portion  which  is  less  compact  lliaa 
other  portions;  and  tlie  draught  is  necessarily  stFonger  through  tbe 
loose  ore  tban  throogh  tbe  floe  ore.  Froui  tbia  cause  the  beat  and 
dameH  from  tbe  fireplace  of  tbe  RiottiS  lurnace  may  at  times  be  draws 
through  the  openings  on  one  side  of  the  fire-place,  and  thereby  prev«Bt 
the  ore  on  the  opposite  side  from  being  thoroughly  roasted. 

From  the  above  it  will  be  seen  that  there  is  a  limit  to  tbe  mdtk  W 
diameter  ot  tbe  shaft. 

3d,  Idouottbink  tbe  ase  of  hollo  w  walls  can  be  recommended,  bowevB 
advinable  tbey  may  prove  when  other  than  quicksilver  ores  are  roastei 
Xo  method  of  construction  known  is  absolutely  proof  against  the  0* 
currctice  of  cracks,  or  minute  fissures,  in  a  roasting- furnace :  and  ^ 
i'aet,  which  for  otber  ores  is  of  no  consequence,  is  a  disaster  in  workiM 
cinniiljiir,  since  the  metallic  fnnies  are  sure  to  work  their  way  out  ana 
be  lo,-iI ;  and  as  these  cr.icks  widen  in  the  course  of  time,  tbe  loss  will 
be  increased. 

Although  by  using  a  suction-faD  these  evils,  in  part  common  to  ail 
furnaces,  are  rendered  less  decidedly  detrimental  than  they  would  othe^ 
wise  be,  yet  it  Is  certainly  desirable  to  have  a  furnace  as  nearly  perfect 
as  possible. 

Kiottd's  furnace  commends  itself  by  its  cheapness  of  construction, 
and  the  case  with  which  it  can  be  repaired. 

Of^ections  to  the  Knox  furnace. — Tbe  objections  to  the  Knox  furaace 
are  as  follows: 

1st.  The  weakness  of  tbe  walla  of  the  shaft,  caused  by  a  portion  of 
the  height  being  formed  by  a  series  of  arches  (4  to  6,  in  practice)  wliifh 
leave  openings  on  the  one  side  for  the  passage  of  the  products  of  tliti 
combustion  ot  the  fuel,  and  on  the  otber  for  the  exit  of  the  gases  ^^ 
fumes.  This  objection  is  fully  sustained  by  the  recent  fUlUng  iu  of 
these  arches  at  both  of  the  mines  where  the  furnace  is  in  use. 

2d.  The  arrangement  of  the  fire-place,  which  permits  too  much  fii^ 
to  lie  wasted  in  heating  up  the  outer  masonry. 

3d.  The  he^ivy  matsonry  on  the  outside  and  the  further  brin^iiiiE 
together  of  the  furnace  by  wooden  ties — all  of  which  in  this  furuat'ei* 
rendered  necessary  by  the  piesent  construction  of  tbe  fire-phice,  which 
is  thus  not  only  defective  in  itself,  but  also  tbe  cause  of  an  estreiuB 
costliness  in  the  construction  of  the  fnrnace. 

4th.  The  form  of  the  furnace  involves  too  much  cast  iron  to  protrtt 
tbe  bottom  of  the  shaft  against  wear  and  tear.    The  lintel-piecc  alon^ 
Weighs  about  3,000  pounds,  and  the  iron  on  the  bottom  weiglis  upwafl* 
of  5,U00  pounds. 
.     5th.  Finally  and  cbiefiy,  (as  the  cost  of  fuel  and  expense  of  coustiM- 
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3n  are  secondary  to  the  effectiveness  of  work,)  objection  mast  be  made 
tbe  great  width  of  the  furnace  between  the  fire-place  and  the  place 
'  exit  for  the  fames,  &c.    This  is  9^  feet. 

It  follows  that  the  oi  e  nearest  to  the  fire-place  must  be  excessively 
)t  in  order  to  create  an^ything  like  a  high  heat  on  the  opposite  side  of 
le  furnace.  If  the  heat  on  this  opposite  side  is  high,  theu«all  the  ore 
ay  be  thoroughly  roasted ;  but  it  is  evi<ient  that  there  is  a  likelihood 
'  the  ore  on  one  side  of  the  furnace  l)eing*thoroughly  roasted,  while 
at  on  the  other  side  is  only  partially  so.  At  all  events,  there  is  neces- 
rily  a  great  difference  of  temperature  on  the  two  sides  of  the  furnace, 
id  when  the  ore  worked  is  liable  to  agglomerate  under  intense  heat, 
e  defectiveness  of  this  system  is  at  once  apparent. 
There  is,  however,  one  feature  of  this  furnace  deserving  of  commenda- 
m,  and  that  is  that  each  succeeding  arch  is  set  farther  back  than  the 
eceding,  and  thereby  the  ore  does  not  crowd  into  and  fill  up  the  open- 
gs  left  for  the  passage  of  the  flames.  This  is  a  trouble  which  is  often 
perienced  when  the  fire-place  is  separated  from  the  ore  compartment 
pigeon-hole  walls. 
That  the  objections  which  I  have  stated  are  not  in  practice  so  observ- 
le  in  all  respects  as  they  would  otherwise  be,  is  owing  to  the  advan- 
ges  derived  from  the  use  of  the  suction-fan.  And  moreover,  as  I  may 
mark  here,  neither  of  the  introducers  of  the  furnaces  described  would 
uiit  of  the  justness  of  my  objections,  although  each  condemns^the  sys- 
m  of  the  other. 

TJie  Fershbaeker  furnace, — Instead  of  giving  a  description  of  the  Persh- 
cker  furnace,  I  give  that  of  oifc  which  resembles  it,  but  in  which  the 
rious  objections  above  mentioned  are  obviated  as  far  as  possible. 
In  this  furnace  I  have  endeavored  to  combine  cheapness  and  durability 
th  effectiveness  of  work. 

The  shaft  of  the  furnace  is  5  feet  square,  but  the  comers  are  rounded 
prevent  the  mass  of  ore  from  being  here  more  porous  than  elsewhere, 
le  diameter  of  the  furnace  is  adapted  to  ores  of  ordinary  size ;  but  if 
B  of  smaller  size  is  produced  in  abundance,  perhaps  a  4-foot  furnace 
)ald  be  better. 

From  the  top  of  the  fire-bridge  to  the  top  of  the  furnace-charge  is  9 
?t,  but  this  again  can  be  regulated  to  suit  the  nature  of  the  ore.  The 
ject  to  be  attained  is  that  the  superincumbent  mass  may  not  render 
e  ore  too  compact  for  the  passage  of  heat,  &c.  An  open  space  is  left 
ove  the  ore  in  order  that  the  gases  and  fumes  may  not  leave  the  fur- 
x%  under  too  great  tension,  and  thereby  carry  over  particles  of  fine 
rt  into  the  condensers. 

Two  fire-places  are  used,  so  that  the  ore  on  each  side  of  the  furnace 
%y  become  thoroughly  heated.  The  fire-bridges  are  set  back  so  that 
e  ore  may  not  accumulate  thereon,  and  furthermore,  by  the  sudden 
dening  of  the  furnace  at  this  point,  that  the  ore  in  descending  may 
come  less  compact  when  subjected  to  the  greatest  heat. 
BeJIow  the  fire-bndge  the  furnace  is  contracted  toward  the  discharge- 
•ening,  so  that  the  cast-iron  at  the  bottom  need  not  weigh  heavily. 
fc  the  same  time  ample  room  is  given  so  that  the  burnt  ores  may  re- 
Mn  in  the  fhmace  several  hours,  and  may  during  this  time  throw  off 
e  fumes  of  quicksilver  of  which  they  were  not  thoroughly  deprived. 
The  shaft  of  the  furnace  is  constructed  as  follows :  The  interior  lining 
of  one  course  of  firebrick,  laid  in  clay  or  mortar.  This  is  surrounded 
'  a  casing  of  sheet-iron,  but  between  the  iron  and  the  bricks  is  a  space 
6  inches  filled  with  sand  or  wood-ashes.  This  intermediate  lining  of 
nd  or  wood-ashes  allows  amply  for  all  contraction  and  expansion, 
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while  the  sheet-iron  binds  the  whole  together.  If  cracks  or  Dssnres  oc- 
cnr,  and  fumes  of  quicksilver  escape  through  the  fire-brick,  they  will  be 
caught  in  this  sand  liuiug,  which,  at  the  head  of  a  campaign,  or  at  least 
when  the  furnace  is  torn  down,  should  be  worked  up  with  the  ore. 

Cast-iron  plates  rest  on  top  of  that  portion  of  the  furnace  wherein  the 
fire  places  are  built,  and  support  the  shaft  above  so  that  no  undue  strain 
comes  upon  the  arches  opening  above  the  fire-bridge. 

The  bottom  of  the  furnace  is  protected  by  cast  iron.  This,  as  well  as 
all  the  other  plates  of  cast  iron,  may  be  cast  in  sections  if  necessary. 

The  firex)lace  is  so  arranged  as  to  allow  ample  room  for  the  admission 
of  air,  not  only  through  the  gates,  but  at  the  farther  end,  whereby  an  ad- 
equate supply  may  be  obtained  for  the  thorough  combustion  of  the  fuel 
and  for  the  admission  of  air  into  the  furnace  to  efiect  a  thorough  burn- 
ing of  the  sulphur. 

The  use  of  two  fire-places  does  not  necessarily  involve  a  greater  con- 
sumption of  fuel.  On  the  contrary,  by  permitting  the  thorough  combus- 
tion of  the  fuel,  the  amount  used  under  good  management  should  be 
less ;  and  furthermore,  a  thorough  combustion  of  the  fuel  will  prevent 
an  undue  accumulation  of  soot  in  the  condensers. 

This  furnace,  like  several  others,  requires  the  use  of  a  snction-fan. 

Any  system  of  condensers  may  be  used  with  the  above  fnmaoes, 
whether  of  wood,  brick,  or  iron. 

The  Eiott^  furnace  has  no  particular  system  in  use.  It  is  claimed  that 
the  gases  leave  the  furnace  in  so  cold  a  state  that  wooden  condensers 
are  quite  as  efficacious  as  others. 

Messrs.  Knox  &  Osborne  employ  ik  condensers  a  series  of  cast-iron 
tanks,  which  we  kept  cool  with  water.  These  tanks  are  cast  in  three 
parts,  and  are  provided  with  an  opening  through  which  the  quicksilver 
runs  out  as  fast  as  it  accumulates,  and  also  with  a  door  which  permits 
of  the  furnace  being  opened  and  cleaned  out  with  ease. 

Experience  has  taught  that  the  wear  and  tear  of  the  condensers  is 
contined  chiefly  to  the  bottoms.  These  are  rnpidlv  destroyed  by  tbe 
sulphuric  acid  that  is  formed,  so  that  in  order  to  make  the  condensers 
last  any  length  of  time  these  bottoms  are  now  cast  3  inches  thick  along 
the  middle  where  the  deterioration  chiefly  takes  place.  The  sides  of  tbe 
furnace  are  not  attacked  to  any  extent,  and  last  a  long  time. 

These  condensers  appear  to  work  well  and  to  be  excellent  in  every 
res])ect  except  their  cost. 

Other  condensers  are  built  of  wood  and  of  sheet-iron.  A  combination 
of  the  two  forms  a  very  eflicient  condenser,  and  ore  which  can  be  cheaply 
constructed.  The  inclined  bottom  is  of  wood  and  is  covered  with  cement 
in  such  a  way  as  to  allow  the  quicksilver  to  flow  freely  to  the  discharjie- 
opening.  Tdis  cement  when  it  is  worn  out  can  be  burnt  in  the  furuficej 
to  save  any  particles  of  quicksilver  it  may  contain.  Over  this  bottom 
is  erected  a  framework  of  wood,  on  the  top  and  sides  of  which  are 
nailed  or  screwed  i)ieces  of  sheet-iron.  In  order  to  lessen  the  cost,  tbe 
size  of  these  condensing  tanks  might  be  made  to  correspond  with  tbe 
ordinary  marketable  size  of  sheet-iron,  whereby  the  cost  of  riveting  is 
done  away  with. 

The  various  condensers  are  connected  with  one  another  at  alternate 
ends  by  sheet-iron  pipes. 

I  prefer  the  use  of  iron  to  either  bri(*k  or  wood,  because  of  its  better 
radiating  power,  and  the  ease  witii  which  it  can  be  kept  cool.  Althongb 
sheet-iron  will  deteriorate  much  more  rai)idly  than  cast  iron,  it  can  l>e 
kept  cool  more  easily,  is  considerably  the  cheapest,  and  all  the  wearing 
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parts  may  be  replaced  without  macb  de1<ay.  Hence  the  nse  of  sheet- 
iron  is  cheaper  in  the  end  and  considerably  cheaper  in  the  first  outlay. 
In  the  very  nature  of  thin|;s  quicksilver  furnaces  and  condensers  are 
sure  to  wear  out,  so  that  excessive  durability  must  not  be  expected ; 
therefore  there  should  be  no  hesitation  in  the  me  of  sheet-iron  which 
answers  so  well  while  it  does  last.  In  fact,  it  is  so  easy  to  keep  cool, 
that  the  use  of  water  is  scarcely  needed.  It  should  be  stated,  however, 
that  the  nature  of  some  ores  might  be  such  as  to  make  the  use  of  sheet- 
iron  inadmissible. 

Of  the  suction-fans  employed  there  are  various  kinds.  Almost  any 
will  answer,  if  it  is  made  of  wood.  I  prefer,  however,  the  more  expen- 
sive but  more  effective  Eoot  fan  used  by  Knox  &  Osborne.  It  is  the 
same  used  in  many  mines  on  this  coast  as  a  ventilating  blower.  As  a 
suction-fan  its  action  is  merely  reversed. 

The  pistons  of  this  blower  or  fan  are  of  woo^l.  The  sides,  against 
which  these  pistons  must  play  as  closely  as  possible,  are  also  wood,  and 
it  is  better  that  the  staves  should  be  soaked  in  oil,  as  they  will  then  wear 
longer.  The  staves  are  bound  together  by  bands  of  iron.  Sheet  iron 
cannot  be  used  instead  of  the  wooden  staves,  because  some  fine  dust 
and  sand  is  apt  to  be  drawn  into  the  blower  and  will  work  between  the 
pistons  and  the  sides  to  the  detriment  of  the  latter.  The  suction-fan 
draws  the  fumes,  &c.,  from  the  last  condenser  and  discharges  them 
through  a  pipe  into  another  condenser  beyond,  which  may  be  of  wood. 
With  this  last  condensing  chamber,  in  which  soot  alone  should  beciiught, 
a  chimney-stack  is  connected.  As  the  gases  by  the  time  they  reach 
this  place  should  be  quite  cool,  this  stack  may  be  made  of  wood.  An 
opening  should  be  left  near  the  bottom,  with  a  cover  to  it.  By  remov- 
mg  this  cover  the  temperature  of  the  escaping  gases  can  be  ascertained, 
and  any  negligence  in  attending  to  the  condenser  will  be  observable. 

The  method  of  working  the  furnaces  is  simple  and  common  to  all. 
The  ore  is  brought  from  the  mine  to  a  dump-pile,  or,  preferably,  to  ore- 
bius,  near  the  furnaces.  From  these  the  chargers  can  take  the  ore  in 
quantities  to  suit.  A  trip-wagon,  holding  one  charge,  is  generally  used. 
Bat  it  should  be  remarked  that  the  ore  coming  out  of  the  furnace  loses 
weight  in  burning,  and  therefore  the  amount  discharged,  in  weight,  at 
lea^t,  must  be  less  than  the  amount  charged,  in  order  to  take  out  as 
mach  ore  as  is  put  in. 

Supposing  the  furnace  to  be  in  operation,  it  will  be  seen  that  in  each 
furnace  the  amount  of  ore  worked  will  depend  upon  the  number  of  times 
it  is  charged  and  discharged.  But  some  kinds  of  ore  must  be  burned 
longer  than  others,  and  therefore  a  less  quantity  can  be  worked  in  a 
given  time. 

In  the  furnace  I  have  designed  it  is  intended  that  there  shall  be 
about  9  feet  of  ore  above  the  firebridge,  and  as  the  sectional  area  of 
the  shaft  is  about  24  square  feet,  each  foot  of  height  should  give  about 
oue  ton  of  ore  of  2,000  pounds ;  though  the  weight  will  vary  with  the 
compactness  of  the  mass  and  the  specific  gravity  of  the  ore. 

Admitting  that  the  furnace-charge  weighs  9  tons ;  then,  every  hour, 
one  ton  of  ore  is  drawn  out  and  the  charge  in  the  furnace  is  lowered  by 
oue  foot,  when  a  fresh  charge  is  added.  Therefore,  every  ton  of  ore  re- 
mains nine  hours  in  the  furnace  above  the  fire-bridge,  and  an  additional 
time  of  three  to  four  hours  below  the  firebridge.  This,  as  a  rule,  will 
give  ample  time  for*  burning  the  ore  thoroughly;  and  in  this  manner 
tern  20  to  24  tons  can  be  passed  through  daily. 

If  the  ore  has  a  large  proportion  of  fine  dirt,  or  if  it  is  found  advisa- 
ble for  any  other  reason,  only  6  feet  of  ore  above  the  fire-place  may 
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coDstitnte  a  furnace  biirdeu.     In  this  cfiae,  if  eix  boors  of  buruing  ii 
s u fiici  1.411 1,  the  saure  quantitj',  Ray  20  t-o  24  tons,  can  be  worked  daily. 

lu  faet,  ttie  furnace  is  intended  to  burn  fast  or  slow,  and  to  be  charged 

witL  such  qaantities  of  ore  an  circumstances  may  dictate. 

These  remarks  are  also  applicable  to  all  peri>etUHl  fiirnaeee. 

It  will  be  found  in  practice,  that  near  the  fire-bridge  the  beat  is  iit- 

tcuse,  and  that  it  is  rapidly  lesitenecl  iu  height. 

The  ore  when  first  charged  begins  to  get  heated  slowly,  and  throws 
ott'  vapors  of  steam.  Afterward,  as  it  desceuds  in  the  furuace  it  be- 
comes  hotter  and  hotter,  until  witbin  a  few  t'eet  of  the  tire-bridge  it  be- 
gins to  glow  with  a  red  heat.  In  the  mean  time,  the  sulphur  is  beio; 
converted  into  Nulphurons  acid  gati,  and  the  quicksilver  fumes  are  m- 
caping.  This  escape  of  the  gases  and  fumes  is  considerably  accelerated 
by  the  action  of  the  Buctionfans,  Jt  is  evident  that  the  ore  must  paw 
gradually  from  a  cold  zone  into  !»iies  of  gnwlually  increasing  tem|>er»- 
ture,  until  it  passes  the  flre-bridge,  and  then  the  temijerature  gradnatif 
decreases  until  the  discharge.  I  think  that  this  system  is  the  on^ 
true  one,  and  Bbould  thoroughly  accomplish  the  roasting  of  the  ore 

As  the  ore  on  top  of  the  charge  is  cool,  and  as  fresh  charges  are  con- 
staiitly  added,  it  is  evident  that  tbe  gases  and  fumes  from  the  roasting 
ore  must  lose  a  great  deal  of  their  heat  before  leaving  the  furnace.  Tliii 
is  as  it  should  be ;  bnt  it  is  necessary  to  exercise  care  that  tbe  tempen- 
tore  should  not  full  too  low,  aa  iu  this  case  the  quicksilver  miglitbt 
condensed  in  part  bufore  leaving  the  furnace. 

Supposing  the  furnace  is  so  worked  us  to  put  through  20  to  24  tons 
daily,  tlie  amount  of  fuel  required  will  vary  from  I^  to  2^  cords,  HCt^oi4- 
iug  to  tbo  nature  of  tbe  ore. 

The  number  of  meu  to  be  employed  will  depend  on  the  amount  of  of 
worked  iiud  whether  a  sbil't  is  eigbt  hours  in  length  or  twelve  hours.  I 
do  not  thiuk  thtit  men  should  work  longer  than  eight  bourn  about* 
quicksilver  furnace,  as  the  air  is  permeated  with  fnmes,  Tbe  work, 
however,  is  light.  Working  in  twelve-hour  shifts,  they  are  requireJ 
each  twcutyfonr  hours,  fur  cburgiug,2  men,  for  discharging,  2  meu, 
foreman  attending  condenser,  &c.,  1  man — 5  men. 

If  the  suction-fan  is  Eun  by  an  engine,  then  extra  men  are  reqniredta 
attend  to  this. 

If  two  furnaces  are  built  together,  fbey  will  rcqniye  the  extra  service* 
of  one  man  who  can  assist  in  bringing  in  wood  itnd  in  wheeling  avuj 
the  discharged  stufi',  &c. 

Tbe  condenser  should,  be  cleaned  of  its  soot  as  frequently  as  necessary, 
which  can  be  done  very  rapidly.  Thecliaunel  for  the  quicksilver  shoald 
be  kept  clean  of  soot,  by  inserting  occasionally  au  iron  rod  through  die 
discharge-pipe. 

Oemral  remarks. — It  is  a  matter  of  importance  when  diflferent  cli 
of  ore  are  produced  from  the  same  deposit  that  each  kind  of  ore  should 
be  treated  apart.  For  instance,  it  is  not  advisable  to  charge  tbe  sastl 
furnace  at  times  with  rich  ore  and  at  other  times  Mtth  poor  ore. 

It  is  much  better  that  theoresbouldbeeoiutermixedas  to  produce M 
nearly  as  possible  an  unirorm  average  of  the  whole  lot ;  and  when  il 
cannot  be  done  without  too  much  expense,  it  is  better  to  have  a  distinct 
furnace  for  each  kind  of  ore. 

The  duration  of  burning  the  ore  and  the  quantity  of  fuel  employed  Ht- 
pend  upon  the  percentage  and  quality  of  the  ore;  but  workmen  art 
apt  to  observe  merely  a  routine  in  their  practice,  and  they  are  tberefon 
likely  to  treat  all  ores  in  the  same  manner. 

Constancy  of  temperature  must  be  observed;  for  a  given  amount  o( 
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fuel  bamt  at  a  high  temperature  will  not  give  the  same  results  when 
burned  for  a  longer  period  at  a  lower  temperature. 

Care  must  be  exercised  that  the  proper  amount  of  fuel  is  added  at 
proper  intervals ;  that  the  heat  is  never  so  great  as  to  vitrify  the  mass ; 
that  no  ore  is  withdrawn  from  the  furnace  until  thoroughly  burned  ;  that 
the  draught  is  regular  and  sufficient ;  that  the  furnace  is  never  over- 
charged ;  and  that  the  whole  work  goes  on  with  system. 

The  condenser  also  must  be  watched  closely,  to  detect  any  flaw,  and 
all  facilities  must  be  kept  ready  for  immediate  repairs.  The  last  con- 
denser should  have  little  or  no  quicksilver  flowing  from  it ;  the  presence 
of  this  metal  there  shows  the  necessity  of  greater  condeusing-room. 

Every  precaution  must  be  exercised  in  starting  a  furnace.  Fires  should 
be  kindled  and  the  moisture  in  the  masonry  or  brick  work  should  be  ex- 
pelled at  a  gentle  heat,  so  that  no  cracks  or  fissures  may  occur.  Also, 
when  the  furnace  is  first  charged,  it  should  be  filled  with  burnt  ore,  on 
top  of  which  one  charge  of  fresh  ore  may  be  placed.  As  soon  as  the 
furnace  is  brought  to  a  proper  couditiou,  the  charging  and  discharging 
may  proceed  in  a  regular  manner. 


CHAPTER     XII. 

HINTS  ON  THE  WASHOE  PEOCESS. 

It  is  my  purpose*  to  give  some  of  the  results  obtained  by  an  experi- 
ence of  nearly  seven  years  in  working  ores  containing  silver  and  gold, 
"by  the  method  of  amalgamation  in  pans,  without  roasting,  frequently 
called  the  Washoe  process,  and  in  several  mills  of  which  I  have  had 
eharge,  but  principally  in  the  Owyhee  Mill  at  Silver  City,  Idaho,  which 
had  twenty  650-pound  stamps  and  sixteen  pans.  I  shall  discuss  here 
merely  the  mechanical  details  for  working  ores  generally,  subdividing 
the  subject  as  follows:  1.  Preparation  of  ore  for  the  stamps;  2.  The 
crushing  in  the  battery;  3.  The  settling  of  sand  or  pulp  in  vat«  or  tanks; 
4.  The  treatment  in  the  pans ;  5.  The  results  o'btained  in  settlers,  agita- 
tora,  and  concentrators;  6.  The  straining  of  quicksilver,  cleaning  of 
amalgam  and  retorting ;  7.  The  saving  of  slimes  and  their  subsequent 
treatment;  8.  The  loss  of  quicksilver. 

For  descriptions  of  the  various  kinds  of  ore  breakers,  stamps,  tanks, 
pans,  settlers,  &c.,  I  must  refer  to  the  various  works  on  these  subjects, 

*  This  chapter  was  writteD,  at  my  request,  by  J.  M.  Adams,  miDiDj;  engineer,  of  Silver 
City,  Idaho,  whose  remarkable  success  in  the  management  of  the  Wasnoe  process  has 
been  the  subject  of  comment  in  my  former  reports.  Being  satisfied  that  the  excellent 
reenlts  achieved  by  Mr.  Adams  were  chiefly  due  to  great  sKill  and  care  in  the  arrange- 
ment of  mechanical  details,  and  the  constant  and  minute^  supervision  of  operations,  I 
thought  a  simple  statement  from  him,  on  some  points  toor  often  overlooked  by  Ameri- 
can miUmen,  would  be  practically  valuable  to  a  large  and  intelligent  class  of  metal- 
larincal  engineers.  This  paper  was  prepared  with  the  double  purpose  of  publication 
in  this  report  and  of  presentation  to  the  American  Institute  oi  Mining  Engineers  at 
its  February  meeting  in  New  York.  It  is,  perhaps,  scarcelv  necessary,  after  mention- 
ing the  circumstances  under  which  it  was  written,  to  explain  that  it  does  not  profess 
to  be  a  complete  and  systematic  discussion  of  the  Washoe  process.  It  contains  no  de- 
tailed descriptions  of  machinery,  no  discussions  of  chemical  reactions,  and  few  expla- 
nations of  fundamental  principles.  It  is  addressed  to  those  who  are  supposed  to  under- 
stand these  things  already,  and  therefore  to  be  able  to  appreciate  the  value  of  suggcstious 
drawn  from  practice.  I  therefore  have  taken  the  liberty  of  giving  it  the  ulmve  title, 
by  way  of  disclaiming,  in  justice  to  the  author,  a  scientinc  completeness  which  he  did 
not  attempt  to  secure.    I  also  aUow  Mr.  Adams  to  speak  in  his  own  person. — B.  W.  K. 
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prominent  among  wliich  are  the  reports  of  the  United  Stiites  Commis- 
eioutr  of  Mining  Stati«tica,  and  the  volume  on  "iliiiing  Indimtrj',"  the 
third  vohimo  of  the  Unitwl  States  Geologi«al  Survey  on  the  Hue  of  tho 
fortieth  parallel,  throoith  the  Rohl  and  silver  bearing  n'gioun  of  the 
great  West,  iindertakuii  niider  the  able  guidaocus  of  Clarence  King, 
assisted  by  Mr.  James  Hague  and  others.  In  this  dhiunKsioa  it  will  be 
nsannied  that  the  general  arrmigemeut  of  the  quartz-mill  is  understood; 
and  the  qneatiou  will  bo  treated  how  lo  secure,  from  such  a  mill,  the 
greatest  economy  is  working,  eout^ined  with  the  largoKt  results.  This 
place  aeema  fittest  for  a  single  preliminary  suggestion,  namely,  that 
there  should  be  double  floors  throughout  the  mill,  so  that  nothing 
Bifl.  through  and  be  lost. 

1.  PBGPABATION  OF  OBB  POB  THE  STAMPS. 

The  more  uniform  in  size  the  ore  ia  prepared  for  tho  Ktamps,  the  n 
evenly  ran  it  be  fed  into  the  mortars.  Tlie  ore  should  l>c  so  fine  that  a 
single  blow  of  the  stamp  nill  be  sufficient  to  shatter  tborougbly  ead 
piece  of  ore.  If  a  large  piece  is  fed  into  the  mortar,  it  may  not  U 
broken  np  until  after  several  blows  or  drops  of  the  stamp.  Ueaidea,  i 
large  piece  raises  the  stamp  and  reduces  by  so  much  the  fall,  tber^i 
taking  away  part  of  the  eftect,  and  consequently  diminishing  the  prs; 
duction.  In  preparing  ore  for  the  atam]>s,  in  my  flrtit  experience  at  tbi 
Owybee  Mill,  I  used  merely  rock-hummers.  The  stamps  were  dropping 
sixty  times  a  minute,  and  were  given  8^-tnch  average  drop,  ruuiunj 
without  refitting  till  the  average  drop  was  10  inches.  lireakiug  h] 
hand,  on  average  hard  ore,  we  could  not  work  over  SS  tona  aday.  TlieA 
by  breaking  very  small  by  hand,  we  increased  our  production  to  H 
tons  ft  day.  But  afterward,  l>y  erecting  a  Blake's  crusher,  the  prodaC 
tion  of  the  same  stamps  was  raised  to  33  tons  a  day ;  by  breaking  the 
ore  ver^'  flue,  we  increased  it  to  37  tons  a  day  on  the  same  ore ;  ami 
finally,  by  accelerating  the  rate  of  rnnuing  the  battery  to  03  aud9S 
drops  a  minute,  keeping  the  same  height  of  drop,  but  using  a  coarse 
screen,  we  were  able  to  increase  our  production  to  46  and  48  tons  of 
ore  ernshed  in  twenty-four  honrs.  But  in  breaking  the  ore  very  fine 
we  found  that  the  lowest  epd  of  the  die,  or  fixed  breaking  surface,  in 
the  crusher,  wore  away  mncb  faster  iban  the  middle  or  the  upper  piirt. 
True,  WG  could  turn  the  die,  and  so  get  wear  from  the  u|>[>er  i»Hrt  j  bnt 
the  middle  jtait  was  wasteii  and  lost  to  as,  except  as  old  iron.  We  ove> 
came  this  by  adding  lo  the  pattern  of  the  die  a  projection  on  the  lowest 
ewd,  thus  inereasiug  the  thickness  at  tins  place,  and  in  this  way  we  were 
able  to  get  full  wear  of  the  whole  ilie.  The  most  economical  method 
of  preparatory  crushing  would  be  to  have  two  bi-eakers,  one  set  above 
the  other.  The  mill  Laving,  as  every  mill  should  have  if  practicable, 
plenty  of  natural  fall — in  other  wonls,  being  built  on  the  side  of  a  steep 
hill — the  hist  breaker  should  be  placed  above,  end  set  so  as  to  crush  to 
a  diameter  of  'i  iuches.  Of  cuorae,  a  long,  flat,  and  thin  ]>iece  might 
go  throngh,  bnt  at  least  one  dimension  will  not  be  over  2  inches  in  di- 
ameter. The  tine,  as  welt  as  thcs  course,  ore  (should  pass  through  this 
breaker.  When  the  ore  is  dry  let  a  very  small  Jet  of  water  Ilow  into  the 
mouth  of  the  breaker,  to  prevent  the  dust  from  flying.  This  dust  in- 
volves a  loss  and  also  injures  the  machinery.  From  the  first  crusher 
kt  the  ore  pass  by  chutes  into  the  second.  This  slionld  be  set  so  that 
the  bivakiug  surfaces  almost  meet  at  the  lower  end.  Prom  here,  chutes 
should  lead  to  each  battery  of  ten  stamps  or  two  mortars.  If  the  ore 
contains  mncb  clay,  it  may  be  necessary  to  separate  from  the  massive 
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the  fine  ore  and  clay,  and  deliver  the  two  latter  to  the  battery- 
ithout  sending  them  tbroujrh  the  rock-breakers,  which  the  clay 
;o  choke  up.  The  consumption  of  iron  per  ton  of  ore  prepared  in 
ly,  by  double  breaking,  lor  the  stamps  will  be  about  0.3  of  a 

2.  THE  CRUSHIKa  IN  THE  BATTERY. 

!  might  come  a  discussion  as  to  the  relative  advantages  of  self- 
^  and  feeding  by  hand.  Eventually  I  belieVe  that  automatic 
;  will  be  universally  adopted,  es|)eciaily  for  ore  broken  to  a  uni- 
small  size.  Even  under  present  circumstances  the  automatic 
more  economical  than  to  have  a  man  feeding  who  is  careless, 
r  inexperienced.  For  a  good  battery-feeder  give  me  a  small,  iu- 
it,  active,  and  wiry  man  ;  a  tall  or  stout  man  cannot  stand  the 
he  battery  constantly  and  do  good  work.  A  tough  man  can  en- 
siling twenty  stamps  for  twelve  hours.  If  ten  stamps  or  less  are 
upplied  with  ore,  self-feeding  is  more  economical  than  feeding  by 
s  performed  by  ordinary  workmen  ;  but  if  the  mill  is  pressed  with 
md  the  pans  are  of  sufficient  capacity  to  crowd  the  battery,  the 
ding  apparatus  is  not  so  good  as  a  man  active,  faithful,  and  skill- 
Iven  if  he  must  be  paid  $o  a  day,  he  will  more  than  earn  his 
by  the.  increased  production  of  the  whole  mill.  Low  feeding  is 
\t  ]  let  iron  almost  wear  on  iron.  The  skillful  workman  ivill  i'eed 
d  uniformly,  and  not  by  sight,  but  by  the  sound  of  each  stamp, 
this  system  a  stem  may  break  occasionally,  but  it  does  not  take 
•  put  in  another.  The  broken  stems  can  be  repaired  b^  cutting 
ve  the  break  and  welding  on  a  piece  of  a  bar  of  rolled  iron,  which 
equently  turned  off  in  a  lathe.  Even  if  three  stems  out  of  twen- 
broken  every  month,  the  cost  of  repairing,  &c.,  amounts  to  little 
•ed  with  the  increased  production  obtained  by  low  feeding.  • 
stem  almost  invariably  breaks  in  one  place,  namely,  where  it 
out  of  the  stamp-socket  or  boss.  We  avoided  this  evil  partially 
Dg  out  the  socket  and  increasing  the  size  of  the  stem  where  it 
the  socket.  The  broken  surface  of  the  wrought-iron  stem  shows 
a' to  be  thoroughly  crystallized;  its  fibrous  condition  having  been 
red  by  the  constant  jar.*  A  bar  of  round  iron  should  be  always 
d  with  which  to  repair  broken  stems. 

ggards  the  weight  and  speed  of  the  battery,  my  experience  favors 
amps  and  the  utmost  speed.  The  Owyhee  Mill  battery,  GdO-ponnd 
,  with  S^  inches  drop,  (running  to  10  inches  before  re-setting,)  was 
a  speed  of  ninety-three  drops  a  minute,  the  cams  having  been 
so  as  to  have  short  cams.  Such  a  speed  gives  no  time  for  the 
)  settle  in  the  sand ;  and  as  long  as  bolts  are  kept  tight,  nuts  se- 
nd guides  snug,  no  serious  breakage  need  be  apprehended.  On 
y  ores  the  consumption  of  iron  per  ton,  including  the  old  iron 
away,  is  about  two  pounds. 

3gards  the  supply  of  water  for  the  battery,  there  should  be  as 
all  as  possible  from  the  battery  to  the  tanks,  so  that  the  conduct- 
dghs  will  keep  clear  and  not  choke  up  ;  they  will  then  require  no 
of  water.  The  supply  to  the  battery  must  vary  according  to  the 
the  ore.  Use  as  little  water  as  practicable,  consistent  with  keep- 
screens  perfectly  clean.    The  more  clay,  the  more  water  needed; 

inference  is  not  universally  accepted.  So  far  as  I  know,  it  has  not  been  thor- 
lemonstrated  by  experimental  proof  that  wronght  iron  can  be  crystallized  by 
t  for  any  len^h  of  time.  The  fact  that  broken  pieces  show  crysiAUine  sor* 
36  not  prove  tne  theory. — R.  W.  R. 
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the  more  dtij,  tlie  gre»t.er  Deceseity  for  caroful  low-ffciling,  in  order  tt 
avoid  the  cbokiiig  up  of  the  morlnr.  If  too  iiiuth  water  is  used,  to 
remedy  the  effect  of  ciireless  folding,  aa  nuneccssarily  largi'  amouDt  ti 
Kiimes  in  carried  off  out  ol'  the  mill  iu  the  wattle- watej*  fVoui  the  battei7 
aiid  tanks.  To  avoid  loss  of  slimes,  it  is  well  to  Use  a  rather  coar« 
screeii,  «ay  ^o.  i  puucbed  Bussia  iron,  esi>teially  in  elayey  or  slimj 
ores,  no  as  not  to  puddU  or  cbnru  tl.?  ores  iu  the  niortar  wore  that)  no- 
cossary.  This  is  particularly  to  be  looked  after  when  the  ore  i>  lar^.'ely 
tiue  silver-ore,  or  the  gold  vei-y  fine.  As  reganis  Betting  the  batterj, 
it  is,  iu  iny  judgment,  prefeialile  to  give  the  central  xtanip  of  the  five  in 
each  mortar  the  most  drop;  those  adjacent  on  each  sitlo  oue-foartb 
iueh  leKS,  and  the  oataidu  ones  one-fourth  inch  less  still.  Itut  some  laill- 
men  prefer  an  even  set. 

Many  persons  advocate  amalgamation  in  the  battery,  iu  order  U 
catch  purt  of  the  gold  and  native  silver  in  orea  containiug,  in  additioa 
to  these  metals,  silver  sulpbnrot,  chloride,  &c,  or  gold  coated  with  oxiik 
of  irou,  &C.,  and,  therefore,  reqairing  subsequent  i-eductioo  and  grindinf 
in  tbe  pans.  But  there  is  a  strong  objection  to  aniiklgatuation  to  tM 
battery.  The  amalgam  thus  formed  is  mostly  a  gold  amalgam,  aoi 
hence  it  is  worth  much  more  than  the  ordinary  amalgam  ofasilvtr 
mill,  ami  of  this  the  workmen  are  all  aware.  It  is,  therefore,  u 
additional  temptation  to  stealing.  The  only  benedt  to  be  clainxd 
for  it  is  the  possible  catching  of  some  of  the  gold  otherwise  floating 
away  iu  the  water  and  catching  in  the  slimes.  It  will  be  found,  hov 
ever,  that  this  amount  of  gold  is  very  sniiill.  Hy  determining  the  jiiv- 
iwrtiou  in  weight  of  battery  slimes,  that  is,  the  tine,  clayey  ntateiiil 
curried  away  in  the  waste-water  from  the  tanks  and  battery,  whidi  bM' 
never  l>een  in  the  pans,  and  by  aseertidning  the  value  of  the  stinrtl 
in  gold  proportional  to  the  valuu  of  the  ore  in  gold,  it  will  Iw 
found  that,  as  a  rule,  the  entire  loss  in  gold  in  the  slimes  is  DOt 
over  1  per  cent,  of  the  entire  amount  of  the  gold  in  the  ore.*  Tbia 
is  not  a  very  heavy  loss,  and,  besides,  most  of  this  gold  can  lie 
collected  in  the  slime  yard,  while  of  the  remainder  much  is  so  fine  Ibst 
it  is  doubtfal  if  quicksilver  in  the  battery  would  catch  it.  The  Baviog, 
then,  is  very  small,  if  there  be  any,  on  ordinary  ores.  But,  on  tbe 
other  hand,  it  is  not  practicable  to  use  (inicksilver  without  a  mecbsQicsl 
loss ;  and  the  quickRilver  being  more  or  less  charged  with  gold,  tbe  losa 
of  such  as  is  not  gathered  and  united  involves  more  or  less  gold  slso. 
Every  casting,  sucb  as  a  shoe  or  <lie,  in  tbe  battery  is  full  of  daws  and 
blow-holes.  Hard  gold  amalgnm  collects  iu  these,  and  in  spit«  of  tbe 
most  careful  |)iGking  and  breaking,  (to  say  nothing  of  the  occasioiul 
carelessness  of  workmen,]  every  shoe  aud  die,  when  usetl  up  and  thrown 
away,  contains  a  very  considerable  amount  of  gold  amalgam.  lite 
cracks  iu  the  wooden  troughs  get  filled  with  gold  amalgam ;  the  settling 
vats  or  tanks  have  their  seams,  after  a  long  time,  calked  with  it;  and 
in  the  slime-yards  will  be  found  some  of  tbe  gold  paitiatly  amalgamated. 
Why  should  we,  then,  amalgamate  in  the  battery,  when  we  know  tbit, 
except  a  very  small  and  doubtful  saving  from  the  gold  of  the  slioe^ 
(which  seems  offset  by  tbe  mecbanicnl  losses  above  alluded  to,)  all  Uii» 
gold  is  saved  just  as  thoroughly  in  the  cast-iron  pansf  Tbe  pulp  is  not 
concentrated  Wfore  entering  tbe  ]>ans.  If  it  nnderwcnt  such  a  process, 
of  course  there  would  be  additional  chance  of  loss  of  fiue  gold,  ao 
additional  argument  for  amalgamation  in  battery.  It  will  be  perceived 
that  the  reasoning  just  given  applies,  therefore,  to  the  Wasboe  process, 

'  Mr.  AdniuB  ie  hure  epuikiiig  of  nuTiferuLia  silver  ores,  like  tbuec  uf  ilie  Onybi'c  Aiir 
trict.— It.  W.  R. 


METALLURGICAL  PROCESSES.  411 

and  not  neoessarily  to  gold  mills  where  pans  are  not  used.  Yet  even  then 
the  practice  of  amalgamation  in  battery  is  not  universal  nor,  indeed, 
the  best. 

3.  THE  SETTLING  IN  THE  VATS  OB  TANKS. 

There  should  be  as  many  tanks  as  possible,  in  order  to  settle  the 
maximnm  quantity  of  slimes  inside  the  mill;  and  the  system  should  be 
80  arranged  that  as  each  tank  is  emptied  of  sand,  the  escape  or  waste- 
water can  be  turned  into  it.  Each  tank  thus  becomes  in  turn  the  final 
one  of  the  series,  and  receives  all  the  water  after  settling  through  all 
the  other  tanks.  There  should  never  be  more  than  three  tanks  full  of 
sand;  the  remainder,  even  if  there  are  twenty  of  them,  should  be  used 
for  the  settling  of  the  slimes  in  the  water. 

Each  tankful  of  sand  must  be  settled  or  prepared  so  that  the  contents 
can  be  easily  handled  with  the  shovels,  and  charged  into  the  car  for 
transfer  to  the  pans.  In  other  words,  the  superfluous  water  must  bo 
removed ;  and  this  should  be  done  without  allowing  the  slimes  to  pass 
cot  of  the  tank,  only  to  be  carried  by  the  current  through  the  other 
tanks,  and  thus  be  driven  ahead  constantly  toward  the  escape.  Hence, 
it  is  as  well  not  to  settle  the  sand  at  all  till  the  tank  is  full  of  sand. 
Then  let  the  spout  be  turned  into  the  next  tank,  and  put  in  the  plugs 
of  the  full  one,  thus  cutting  off  communication  and  isolating  this  tank, 
after  which  the  sand  may  be  settled  with  crowbar  and  shovel,  and  the 
.water  baled  out. 

The  ore  is  now  in  the  shape  of  a  wet,  coarse  sand,  called  pulp,  con- 
taining, according  to  its  original  nature  and  the  character  of  the  crush- 
ing, more  or  less  slime,  (locally  called  "  slum.'')  So  far  the  process  has 
been  entirely  mechanical,  and  the  efficiency  which  has  been  achieved  in 
this  part  of  the  treatment  is  measured  by  mechanical  tests.  The  result 
with  the  arrangements  above  described  may  be  summarized  as  follows: 
48  tons  of  hard  ore,  cnished  with  twenty  stamps  of  G50  i>ounds,  dropping 
8^  inches  ninety-five  times  a  minute,  the  ore  from  the  breaker  being  tine, 
and  No.  4  screen  being  used.  This  is,  per  twenty-four  hours,  2^^  tons 
per  stamp,  or  1.39  tons  per  horse-power  developed. 

4.  THE  TREATMENT  OF  THE  PULP  IN  THE  PANS. 

There  are  many  different  styles  of  pans.  I  prefer  the  Wheeler  for  a 
small  pan,-and  the  Stevenson  mold-board  pan  where  a  large  one  is  de- 
sired. The  general  principle  is  the  same.  The  ore  is  to  be  heated  and 
ground  thoroughly  to' an  impalpable  substance,  an  active  motion  or  cir- 
culation given  to  the  pulp:  the  silver  thoroughly  reduced ;  the  gold 
thoroughly  brightened  and  cleaned  from  its  occasional  intimate  mechan- 
ical^ mixture  with  foreign  minerals;  and  finally,  the  gold  and  silver  are 
to  lie  as  entirely  as  possible  taken  up  by  the  quicksilver.  Chemicals  are 
used,  partly  to  reduce  the  ore,  partly  to  save  quicksilver  and  keep  It 
clean,  and  partly  to  reduce  by  cheaper  means  what  would  otherwise  be 
rednced  at  the  expense  of  the  quicksilver. 

When  each  charge  is  drawn,  it  is  well  to  wash  out  the  pan  with  water, 
so  as  to  get  all  the  quicksilver  possible  out  of  the  pan.  There  will  still 
remain  from  ^  to  60  pounds  in  a  flat-bottomed  pan  (though  this  form  is 
on  other  accounts  to  be  preferred)  under  and  around  the  dies  or  the  lower 
grinding  surface ;  and  there  will  be,  also,  more  or  less  amalgam  sticking 
in  various  places  on  the  sides  of  the  pan,  the  muller,  &c.  Charge  the 
pan  with  the  muller  raised,  and  turn  live  steam  directly  into  the  pulp. 
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This  method  is  preferred  becanse  in  this  way  the  pan  is  heated  mach 
more  rapidly  than  by  a  jacket,  or  double  sides  and  bottom,  filled  with 
the  exhaust  steam  ;  and  little  work  can  be  done  by  the  pan  nntil  the 
charge  is  heated.  The  pulp  should  be  heated  almost  to  boiling.  The 
consistency  of  the  pulp  when  the  quicksilver  is  put  in  should  be  as  thick 
as  possible  consistently  with  a  good  circulation  in  all  parts  of  the  pan; 
but,  inasmuch  as  the  pulp  will  be  ground  faster  when  thin,  it  is  best  to 
have  it  thin  at  first.  To  secure  lK>th  objects,  the  pulp  may  be  diluted 
to  such  a  degree  that,  after  grinding  two  and  a  half  hoars,  it  will  have 
thickened  to  the  proper  consistency  for  recovering  the  quicksilver.  If 
this  condition  is  fulfilled,  the  quicksilver  charged  into  the  pan  will,  afler 
its  speedy  division  into  small  globules,  occasioned  by  the  grinding  (wd 
the  heat,  be  diffused  through  the  whole  mass.  A  sample  of  the  pulp 
taken  out  on  a  thin  wooden  spatula  should  show  particles  of  nniformly 
disseminated  quicksilver.  Some  of  the  globules  will  be  microscopic; 
but  from  an  ounce  of  the  pulp,  washed  in  a  horn,  a  good-sized  globule 
of  quicksilver  may  be  collected  by  rubbing,  &c  The  pulp,  if  of  proper 
consistency,  will  have  a  good  motion,  yet  be  thick  enough  to  carry  the 
quicksilver  in  suspension  just  to  the  surface,  aa  the  current  rises  from 
under  the  muller  on  the  outside  of  the  pan.  On  the  other  hand,  the 
larger  globules  of  quicksilver  will  be  able  to  gradually  sink  through  the 
pulp.  Thus  the  quicksilver  describes  a  course  distinctly  its  own,  and  a 
more  intimate  contact  is  thereby  attained. 

If  salt  is  used,  it  should  be  introduced  as  soon  as  the  pan  is  charged. 
Sulphate  of  copper,  if  used,  should  be  added  as  soon  as  the  pan  is  heated 
up,  which  ought  to  take  place  in  fifteen  minutes.  Then  the  steam  should 
be  shut  off  and  the  muller  lowered,  and  grinding  commences.  The  rea- 
son for  not  lowering  the  muller  at  the  start  is  to  save  power,  since  the 
pan  will  grind  but  poorly,  and  that  with  difficulty,  in  the  cold  i)ulp.  If 
the  pan  has  a  cover  on  it,  (as  all  pans  should  have,)  probably  there  will 
be  no  necessity  for  usin^  the  steaui  a^ain  till  the  charge  is  drawn  auda 
new  one  put  in,  since  suflicient  heat  will  probably  be  retained  to  render 
amalgamation  etiectaal. 

It  may  be  assumed  as  a  fair  average  that  the  charfje  is  run  five  hours. 
All  the  chemicals  used,  except  those  for  saving  quicksilver,  are  put  in 
the  pan  at  dili'ereut  times,  and,  alter  the  last  one  is  put  in,  there  should 
be  at  least  twenty  minutes  before  the  quicksilver  is  charged.  I  prefer 
to  put  in  the  quicksilver  in  the  middle  of  the  i>eriod,  L  e.,  two  and  a 
half  hours  before  drawing  the  charge,  and  at  the  rate  of  200  pounds 
quicksilver  per  2,000  pounds  of  ore,  or  a  larger  i^oportion  of  quicksilver 
if  required  by  the  richness  of  the  ore.  Three-quarters  of  an  hour  be- 
fore discharging,  the  muller  is  laised,  since,  if  the  pan  is  in  good  order, 
the  charge  should  be  by  this  time  thoroughly  grouud,  and  raising  the 
muller  avoids  further  cutting  up  of  quicksilver  by  the  grinding.  At  the 
time  of  raising  the  muller,  the  chemicals  used  for  saving  ([uicksilver 
may  be  added.  Fifteen  minutes  before  drawing  the  charge  sufficient 
water  is  added  to  thin  the  pulp  thoroughly.  This  prepares  the  charge 
to  How  readily  out  of  the  pan,  and  also  stirs  up  any  pulp  that  may  he 
moving  sluggishly.     At  the  same  time,  the  mass  is  considerably  cooled. 

The  range  of  these  remarks  being  merely  mechanical,  the  subject  of 
chemicals  (mainly  salt  and  sulphate  of  copper)  in  the  pans  will  not  be 
here  discussed.  Suffice  it  to  say  at  present,  that  my  practice  and  numer- 
ous experiments  have  disposed  me  strongly  in  favor  of  using  chemicals, 
and  using  them  largely.  When  only  a  low  percentage  is  expected,  and 
from  a  docile  ore,  there  is  often  no  need  of  any  chemiciils  at  all,  though 
even  then  a  judicious  use  of  suitable  reagents  will  save  some  of  the  <iuick- 
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Iver.  The  more  refractory  the  ore,  the  fjreater  necessity  for  chemicals, 
Qd  for  high  heating  of  the  pans.  From  ordinary  and  docile  ores  80 
er  cent,  of  the  assay  can  in  some  cases  be  obtained  readily,  without 
se  of  chemicals,  by  enforcing  all  the  small  mechanical  details,  such  as 
loee  I  have  referred  to,  and  by  keeping  the  quicksilver  in  perfect  order. 
be  additional  percentage  obtained,  running  up  to  95  per  cent,  and  over, 
bich  I  myself  have  frequently  obtained,  on  gold  and  silver  ores,  is  only 
>  be  gained  by  the  use  of  chemicals. 

The  most  important  point  in  the  process  is  to  keep  the  quicksilver 
Iwa^s  bright,  clean,  active,  and  in  good  order.  In  working  an  ore  that 
mis  the  quicksilver,  if  it  is  not  practicable  to  keep  the  quicksilver  clean 
I  the  pan,  it  should  be  at  least  put  in  perfect  order  before  it  is  again 
Bed  for  another  charge.  In  such  cases  it  is  important  to  keep  the  pan 
9  free  from  quicksilver  as  i>ossible  during  the  first  part  of  the  process. 
or  cleaning  quicksilver,  sodium  amalgam,  caustic  potash,  dilute  acidic, 
panide  of  potassium,  &c.,  are  used.  Even  in  working  docile  ores  it  is 
ell  to  keep  a  cleaning-mixture  on  the  quicksilver  under  the  strainers. 

The  consumption  of  iron  in  the  pans  is  about  10  pounds  per  ton  of 
re;  but  this,  I  think,  can  be  diminished,  without  loss  of  efficiency  in 
rinding.    From  the  pan,  the  charge  is  drawn  into  the  settler. 

.  THE    BE8ULTS  OBTAINED    IN  SETTLEBS,  AGITATOBS,  AND  CONOEN- 

TEATOBS. 

On  drawing  the  charge,  the  greater  part  of  the  quicksilver  runs  quickly 
ito  the  bowl  or  reservoir  of  quicksilver  in  the  bottom  of  the  settler, 
rhence  it  flows  out,  free  from  sand,  through  a  siphon,  into  a  kettle  out- 
ide.  It  is  preferable  to  fill  the  settler,  when  the  charge  is  drawn, 
rith  water  falling  as  a  rain,  and,  when  the  settler  is  full,  to  let  nothing 
an  out,  but  turn  off  the  water  and  run  the  stirring-arms  in  the  charge 
Mr  an  hour.  This  collects  the  floured  quicksilver  somewhat,  and  settles 
;.  Then  turn  on  plenty  of  water,  and  let  the  settler  discharge  through 
he  top  plug-hole  as  long  as  possible.  The  operation  should  be  so  timed 
B  to  reach  the  bottom  hole  of  each  individual  settler  only  just  in  time 
0  receive  the  next  charge.  The  settler  will  never  choke  with  heavy 
land  if  the  pan  has  ground  well  and  the  driving-belt  is  in  good  shape. 
[q  the  settler  accumulate  some  coarse  sand,  some  unreduced  sulphurets, 
unalgam,  quicksilver,  and  iron  from  the  pans ;  and  on(^e  a  week  the 
settler  should  be  cleaned  out,  and  the  concentration  reworked  in  the 

A  good  supply  of  water  should  be  kept  constantly  running  in  the 
tgitators.  Here  there  will  be  found  some  coarse  sand  containing  a 
Utile  qnicksilver,  amalgam,  sulphurets,  and  considerable  iron  ;  but  the 
taving  is  very  small.  The  floors  throughout  the  mill  should  be  kept 
dean,  and  the  whole  mill  as  neat  and  free  from  dirt  as  possible;  no  loose 
quicksilver  should  be  found  in  the  floors, on  the  tables, or  anywhere;  all 
drains  should  lead  into  the  agitators ;  and  the  quicksilver  floor,  unless 
the  weather  be  too  cold,  should  be  washed  with  a  hose  every  day. 

Except  on  ores  containing  a  large  proportion  of  heavy  sulphurets,  or 
containing  much  slime  that  coats  quicksilver,  I  have  found  but  little 
bmefit  in  /concentrators  applied  to  tailings  from  the  pans.  In  ordinary 
eases,  they  collect  little  except  iron  from  the  pans  and  coarse  sand.  The 
pdos  grind  so  fine  that  the  precious  metal  left  in  the  tailings  is  very  dif- 
teolt  to  concentrate  after  leaving  the  agitators — provided  the  ore  has 
l)een  well  worked.    It  is  necessary  to  have  a  regular  supply  to  the  con- 
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ceiitrator ;  and  this  may  be  effected  with  siphons  of  1^-inch  and  2  inch 
pipe.  I  have  found  Hungerford's  concentrators  very  good  for  slimes  and 
slimy  ores,  since  the  shaking  collects  the  floured  and  slime-coated  quick- 
silver very  well. 

After  leaving  the  concentrators,  the  tailings  were  run,  in  the  Owyhee 
Mill,  over  a  double  set  of  blanket  sluices,  250  feet  long;  but  it  was 
found  that  on  tbe  ores  then  worked,  the  saving  did  not  pay  for  the  labor 
einployed  in  frequent  washing ;  and  at  last  the  blankets  were  worked 
only  about  once  a  week. 

6.   THE    STRAINING    OP    QUICKSILVEB,  CLEANINa    OP    AMALGAM,  AM) 

EETOBTING. 

The  quicksilver  collected  in  kettles  outside  the  settler  is  strained 
through  canvas  sacks,  the  amalgam  collected  is  cleaned  from  small 
mechanical  impurities  in  a  cleaning  pan,  then  re-strained  and  retorted 
in  an  iron  retort,  beneath  which  fire  is  kept  up  for  eight  to  twelve  hoars. 
The  distilled  quicksilver  is  condensed  by  a  sleeve,  around  the  escape 
pipe,  filled  with  water.  After  cooling,  the  retort  is  opened  and  the  bul- 
lion is  taken  out  and  delivered  to  the  assayer. 

Tbe  retort  is  a  source  of  considerable  expense  in  milling.  My  expert 
ence  leads  me  to  prefer  a  cylindrical  retort  of  cast  iron,  weighing  abont 
1,200  pounds  and  14  inches  by  48  inches  inside  dimensions.  Tbis  style 
has  various  external  shapes,  doors,  &c.  Tbe  main  trouble  in  retorting 
is  fhis :  with  a  long-continued  bright  cherry-red  heat  at  the  last,  almost 
but  not  quite  all  of  the  quicksilver  can  be  volatilized.  Tbe  sublimation 
of  the  last  1  or  IJ  per  cent,  cannot  be  effected  without  heating  the  retort 
till  part  of  the  bullion  is  melted,  which  requires  a  white  heat.  At  tbis 
temperature  the  iron  loses  its  tenacity,  becomes  spongy  and  rotten,  and 
easily  cbanges  its  shape.  In  a  short  time,  under  this  treatment  the  retort 
becomes  distorted,  even  if  turned  around  frequently,  and  after  a  time  it 
bursts,  frequently  volatilizinj;  up  tbe  chimney  200  pounds  of  quicksilver. 
Tbree  or  four  sucb  experiences  a  year  are  ratber  expensive.  I  bave  made 
many  ex])eriments,  sucb  as  retorting  in  vacuum,  firing  twenty-four  hours 
at  a  moderate  heat,  <S:c.,l)uMiually  concluded  to  brace  tbe  retort  as  well 
as  possible,  never  beat  it  above  cberry-red,  and  submit  to  tbe  loss  of  one 
per  cent-  of  quicksilver  for  tbe  present,  in  one's  own  assay-office  I 
think  it  can  subsequently  be  saved  during  melting*,  by  a  condensing'- 
chamber  in  tfie  stack  or  chimney. 

Even  at  a  chcrry-retl  heat,  however,  tbe  retort  fi^radually  gets  out  of 
shape,  and  once  out  of  shape  it  soon  bursts  or  cracks.  To  preserve  tbe 
original  shape  as  long  as  jmssible,  I  found  it  advantageous  to  ban^the 
retort  on  four  slings.  Each  of  these  is  a  semicircular  cast-iron  brace,  on 
which  the  retort  rests.  Wrougbt-iron  rods,  so  attached  that  they  can  be 
renewed  if  burned  out,  are  fastened  to  the  cast-iron  braces,  one  on  each 
side  of  each  brace.  These  rods  pass  through  tbe  brick-work,  ami 
through  flat  bars  of  iron  on  top,  and  have,  above  all,  loosely  fitting  nuts. 
Of  the  flat  bars  on  the  toj)  of  tbe  brick-work,  four  i)ass  across  over  the 
retort  on  top  of  tbe  brick  work,  and  two  lie  lengthwise,  one  on  each 
side,  and  thus  tbe  retort  is  bung  on  four  braces,  attached  to  one  common 
support.  If  it  becomes  bulged  at  all,  the  sling  nearest  the  distorted 
place  may  be  raised  by  means  of  tbe  nuts,  and  in  tbe  next  beat  tbe 
ret^)rt  will  resume  its  proper  shape.  In  this  way,  and  by  a  careful  and 
moderate  beat,  I  was  able  to  make  retorts  last  one  and  a  half  years  in 
constant  use. 
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7.  THE  SAYINa  OF  SLIMES  AND  SUBSEQUENT  TREATMENT. 

By  slimes  or  slams  I  do  not  mean  to  include  any  slimes  whatever  from 
the  pan-tailings.  If  the  ore  baa  been  properly  and  exhaustively  worked, 
tiiere  is  not  left  in  any  part  of  the  tailings  irom  the  pans  any  gold  or  sil- 
ver that  can  be  recovered  by  working  these  tailings,  unless  they  be  roast- 
edj  or  exposed  to  action  of  air  and  moisture  for  many  years.  The  slimes 
here  spoken  of  have  never  come  in  contact  with  quicksilver  and  have 
never  been  worked  at  all ;  they  are  carried  off  mechanically  by  the  waste 
water  that  leaves  the  last  tank  below  the  battery  ;  and  they  assay,  as  a 
rale,  about  60  per  cent,  as  nmch  as  tbe  ore.  Generally  the  assay-buttons 
from  the  slimes  are  worth  much  less  per  ounce  than  from  the  ore,  i.  a., 
they  contain  proportionally  less  gold.  The  percentage  of  slums  varies 
with  the  amount  of  clay,  and  also  depends  much  on  the  quantity  of  water 
aaed,  and  the  method  of  settling.  In  hard  ores,  with  careful  settling, 
the  slimes  amount  to  2  or  3  per  cent,  of  the  weight  of  the  ore.  The  gold 
in  the  slimes  is  very  light  and  flat ;  tbe  silver  occurs  largelv  in  refrac- 
tory sulphnrets,  and  also  in  a  very  finely  divided  state.  The  slimes 
firom  ore  worth  $16  a  ton  or  upward  may  be  worked  with  profit.  In 
%nefs  own  mill,  working  one's  own  ore,  it  would  be  economical  to  raise 
»to  a  supply-tank  above  the  battery  all  the  water  escaping  from  the  tanks, 
and  let  it  pass  again,  with  tbe  additional  water  necessary,  through  the 
battery.  Thus  there  would  be  no  loss  in  slimes,  as  none  would  leave  the 
milL  But  frequently  such  a  change  cannot  be  made  in  an  old  mill.  In 
such  cases  it  is  necessary  to  build  slime-yards  outside  the  mill.  I  built 
my  first  one  in  the  summer  of  1868,  after  studying  a  year  on  the  best 
way  to  save  the  slimes ;  and  subsequently  I  added  others,  constituting 
a  series,  in  each  of  which  in  succession  all  the  battery-water  settled 
before  finally  escaping.  By  means  of  a  bull- wheel,  rope,  car,  and  rail- 
road, the  slimes  were  delivered,  when  they  were  to  be  worked,  directly 
to  the  pans.  The  richest  of  the  slimes  settled  in  the  first  yard,  since 
none  of  them  had  ever  been  in  contact  with  quicksilver  or  worked  in 
any  way,  and  they  were  kept  entirely  separate  from  the  pan-tailings. 
Working  these  slimes  by  themselves,  it  is  difficult  to  obtain  over  GO  per 
cent,  of  the  assay- value,  even  when  large  amounts  of  chemicals  are  used. 
Moreover,  the  loss  of  quicksilver  is  very  large.  But  by  mixing  ore  and 
slimes  in  equal  proportions,  more  ^^  body  "  can  be  given  to  tbe  pulp,  and 
in  this  way  I  obtained  almost  as  high  a  percentage  as  on  ordinary  ore, 
and  saved  much  of  the  quicksilver  that  would  have  been  lost.  The  gain 
was  so  decided  that,  not  having  a  mine,  I  bought  ore  to  mix  with  the 
'dimes. 

8.  THE  LOSS  OF  QUICKSILVEB. 

Every  piece  of  wood  that  has  come  in  contact  with  quicksilver,  the 
canvas  strainingsar*.ks,  tbe  worn-out  pan-shoes  and  dies,  even  after  care- 
ful washing  and  breaking,  the  thoroughly  washed  and  shaken  quick- 
silver-flasks, the  used-up  kettles  and  dippers,  the  floors,  &c.,  all  have 
quicksilver  sticking  to  tbem  ;  tbe  men  carry  quicksilver  on  their  boots 
and  clothes,  and  it  is  found  scattered  iu  very  small  quantities  outside  of 
the  mill.  It  goes  everywhere.  Drop  a  globule  on  the  floor,  you  cannot 
entirely  recover  it.  Climb  up  40  or  50  feet  to  the  cross-tiurbers  in  the 
top  of  the  mifly- collect  some  of  the  dust  on  top  of  the  timbers,  examine 
it  with  a  glass  or  wash  it,  and  you  will  find  quicksilver.  Some  is  lost 
every  time  crude  bullion  is  melted.  Every  pound  of  quicksilver  is 
handled  probably  forty  times  a  day,. and  every  time  there  is  a  little  loss. 
(Quicksilver  should  be  handled  as  much  as  possible  mechanically,  be- 
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ing  raised  by  steam  in  pipes  or  some  other  arrangement.)  Quicksilver 
not  covered  with  water  or  other  liquid  evajmrates  in  the  air.  These 
losses  can  enly  be  prevented  partially  by  the  greatest  cleanliness  and 
care. 

Again,  quicksilver  charged  with  copper  readily  becomes  coated  with 
small  particles  of  iron.  In  the  pulp,  it  is  readily  coated  by  iron  pyrites, 
grease,  slimes,  &c.,  or  reduced  to  great  fineness  by  grinding.  In  these 
"floured^'  and  coated  conditions  much  of  it  will  float  away  and  be  lost, 
unless  means  are  employed  to  collect  it.  I  have  found  cyanide  of  potas- 
sium very  effectual  for  this  purpose.  Thorough  settling  also  collects  a 
good  deal.  Ores  containing  much  talc  likewise  act  unfavorably  on  quick- 
silver. As  soon  as  quicksilver  is  fouled,  and  becomes  sluggish,  it  oot 
only  loses  to  a  large  extent  its  amalgamating  power,  but  also  is  easily 
cut  up  and  floured. 

In  addition  to  the  sources  of  mechanical  loss  above  mentioned,  much 
of  the  quicksilver  is  lost  chemically.  The  water  from  the  settlers,  if 
filtered  and  concentrated,  will  show  quicksilver  present  in  solation. 
Sulphate  of  copper  in  solution  is  decomposed  by  quicksilver,  some  of 
the  quicksilver  becoming  sulphate  of  mercury,  while  the  precipitate 
copper  forms  a  copper  amalgam  with  the  remaining  quicksilver.  Chlo- 
ride of  silver  also  can  be  decomposed  by  quicksilver,  chloride  of  mercary  • 
being  formed.  If  binoxide  of  manganese  is  present  in  the  ore,  it  occa- 
sions a  heavy  loss  of  quicksilver,  also,  as  I  believcj  by  chemical  action. 
And  I  might  mention  other  chemical  reactions,  causing  loss  of  quick- 
silver. Hence  the  importance  of  keeping  tlie  pan  as  clean  as  possible 
of  quicksilver  in  the  first  half  of  the  period  of  working  the  charge.  The 
grinding  in  the  first  half  will  not  cut  up  and  flour  the  quicksilver;  the 
chemicals  can  act  on  the  ore  and  not  on  the  quicksilver;  and  the  silver- 
minerals  will  be  reduced  by  the  chemicals,  instead  of  having  the  expen- 
sive quicksilver  consumed  by  reducing  some  of  the  minerals  or  combi- 
nations. l>y  observing  this  simple  rule,  by  using  chemicnls  for  saving 
quicksilver  at  the  end  of  the  charj,^^  .^nd  by  subsequent  careful  settling. 
1  liave  found  it  possible*,  to  diminish  very  much  the  loss  of  quicksilver 
that  would  otherwise  occur. 

In  conclusion,  I  have  only  to  say,  that,  in  my  oi>inion,  even  base  aDd 
refractory  ores  can  frequently  be  worked  more  profitably  by  this  process 
than  by  the  vastly  more  expensive  methods  of  dry  crushing,  roasting, 
smelting.  «S:c. 

]\luch  of  the  credit  to  be  given  for  many  points  brought  forwaitl  in 
this  pa])er  is  due  to  ^Ir.  William  F.  Carter,  mechanical  engineer,  who 
has  worked  with  me  constantly  for  several  years  past. 


CHAPTER    XIII. 

SMELTING  IX  PAKK  COUNTY,  COLOILVDO. 

The  following  account  of  the  o[)erations  of  the  Mount  Lincoln  Smelt- 
ing-Works,  at  Dudley,  Col.,  was  prepared  by  Edward  1).  Peters, ji., 
mining  engineer,  the  manager  of  the  works,  to  be  presented  as  a  i^ro- 
fessional  paper  to  the  American  Institute  of  ^Mining  Engineers.  Witli 
the  authors  permission,  1  introduce  it  here,  in  [)ursuance  of  the  plan  ex- 
plained in  my  introductory  letter,  of  giving  an  accurate  view  of  the 
present  state  of  American  practice  in  the  metallurgy  of  the  precious 
^  metals,  as  the  only  basis  for  just  com[>arisons  and  future  improvement. 
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t  i}\  not  pretended  that  the  small  establishment  of  Mr.  Peters,  the  results 
>f  which  are  here  described,  constitute  a  model  for  imitation  in  all 
espects.  Several  features  of  the  processes  employed  are  susceptible, 
vith  the  aid  of  larger  plant  and  capital,  of  improvement  in  the  direction 
}f  economy.  I  refer  particularly  to  the  number  of  operations  and  classi- 
ieations,  which  is  too  small  for  the  greatest  metallurgical  efficiency. 
Liet  the  reader  compare  this  simple  treatment  with  the  complicated 
nanipulations  at  German  works,  described  in  another  chapter,  and  it 
Till  be  seen  that  in  one  case  the  advantage  of  greater  rapidity  and  sim- 
)licity  is  dearly  purchased  with  the  loss  of  precious  metal  and  the  pro- 
luction  of  useless  waste  material.  Mr.  Peters's  main  point  is  his  com- 
)arisou  of  the  blast-lurnace  and  reverberatory  for  the  ores  treated.  Here 
)is  conclusions  are  both  sound  and  interestiug,  and  are  not  overthrown 
>y  the  imperfections  of  the  general  process  incidental  to  rough  work, 
)a  a  small  scale,  in  a  new  country. 

It  frequently  occurs  in  the  establishment  of  reduction  works  in  an  entirely  now  and 
in  tried  mining  district  that  the  metaUurcist  in  charge  finds  considerablo  difQcnlty  in 
letermiuing  the  process  best  adapted  to  the  ores  which  he  receives  for  treatment. 

At  the  first  glance  it  would  seem  easy  enough  to  decide  what  style  of  furnace  is  best 
tdapted  for  beueficiating  any  one  class  of  minerals.  If  the  ore  possessed  a  quartzose 
;aDgue,  and  was  comparatively  free  from  base  metals,  while  salt  could  be  obtained  at  a 
-easonable  price,  one  would  naturally  resort  to  chlorodizing,  roasting,  and  pan  or  barrel 
iiiialgAmtttion  for  the  extraction  of  its  silver  contents.  If  galena  or  carbonate  of  lead 
jras  the  prevailing  mineral,  and  charcoal  could  be  obtained  at  moderate  figures,  the 
)last-fnmace  would  bencficiate  the  ores  most  advantageously.  But  if,  as  is  usually  the 
iase  in  Colorado,  the  ores  consisted  of  an  intimate  mixture  of  galena,  zinc-blende,  copper 
)yrite,  and  noble  silver  minerals,  associated  with  an  overwhelming  mass  of  siliceous 
leavy  spar  or  limestone  gangue,  the  common  reverberatory  furnace  can  be  used  to  the 
pneatest  advantage;  and,  although  the  product  is  only  a  copper  matte,  1  do  not  hesi- 
Ate  to  affirm  that  it  can  be  treated,  and  the  silver,  gold,  and  copper  produced  at  nearly 
;he  same  price  for  which  silver  and  lead  can  be  separated.  In  Germany  blast-furnaces 
ire  frequently  used  for  this  same  purpose,  both  for  argentiferous  and  non-argentiferous 
Mypper-ores ;  but  any  one  who  will  take  the  trouble  to  examine  the  statistics  of  smelt- 
Dg  at  Fahlnn,  the  Oberharz,  and  other  continental  works  of  this  description,  will  see 
:]iat  the  expenses  are  far  too  great  and  the  production  much  too  small  to  think  of 
employing  tnis  method  in  our  mining  districts^  where  only  the  softest  and  most  miser- 
ible  kind  of  charcoal  is  obtainable. 

I  propose  in  this  paper  to  give  an  accurate  account  of  the  expenses  incurred  at  the 
tfoant  Lincoln  Smelting- Works  in  treating  the  same  kind  of  ore,  and  producing  the 
lame  end-product  in  both  blast  and  reverberatory  furnaces.  I  have  taken  for  compari- 
son a  favorable  campaign  of  the  blast-furnace  and  a  good  average  month*s  running  of 
;he  reverberatory.  In  the  blast-furnace  estimate  I  have  included  the  calcining  and  con- 
centration of  the  matte  produced  during  that  campaign,  as  I  always,  when  possible,  con- 
^ntrated  the  regulus  made  in  each  ruu  at  the  end  of  the  same,  without  any  stopping 
>r  repairing  of  the  furnace.  It  is  proper  that  this  expense  should  be  included  in  the 
^stimate,  as  it  required  a  concentration  of  the  blast-furnace  matte  to  bring  it  up  to 
uhe  same  value  as  the  reverberatory  raw  matte. 

I  will  mention  that  our  average  matte  contained  1,100  ounces  silver,  3  ounces  gold, 
knd  30  per  cent,  copper.  The  following  analysis  represents  the  ore  that  formed  our 
principal  supply : 


BaO,  SO3 .'55  per  cent. 

DaO,  CO2 15         * 

SiOi 20        '' 

PbS 5        '* 

ZuS 5 

Total 100        " 

It  will  bo  seen  that  the  sulphate  of  baryta  formed  the  principal  constituent  of  this 
^te,  and,  in  connection  with  the  iron-ores  used  for  fluxes,  formed  in  the  blast-furnace  a 
*iuch  larger  quantity  of  matte  than  was  desirable.  In  the  reverberatory,  however, 
^he  chemical  reactions  between  baryta,  pyrite,  and  silica  are  entirely  diflerent;  very 
^uch  less  matte  is  formed,  and  the  concentration  proceeds  faster.  I  have  no  works  to 
^hich  I  can  refer  for  a  complete  explanation  of  these  reactions,  but  suggest  the  follow- 
Hg: 
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H  8BftO,SO,+2SiOj+FiiS^SBaO,  3iO,+  FeO,  SiOj+380,.  1 

Hi^   Ooo  other  great  advantage  tbut  I  cnn  point  nut  for  Tlie  reverbemtnrj  is  that  madi    I 
.1    1M8  &a-\  enfflccs  than  for  tbo  blast-ftiTna^ie,  oa  the  slagB  ore  rBko<l  out  throa^h  llw    \ 
etdraming-door,  and  can  con aetj neatly  vary  verj  much  ia  their  compoaitioD  witlitnit 
interfering  with  the  prooress  of  smelting.     In  the  blast-fnmacc,  oa  the  lyintru;,! 
alight  eiceaa  of  silica  will  form  Iquk  nnscs  and  perhajis  wall  accruUons,  and  freqnentlj 
.dorange  the  running  of  the  furuooe  fur  twenty-four  hours. 

But  perhaps  the  mott  important  poiut  of  all  is  that  tlio  mvurUinttorj  is  fltted  fit 
usiag  raw  fuel.  An.r  smelter  who  bos  bucn  fiircod  to  bum  hia  cbarcniil  from  the  *pni°' 
and  fir  of  Utah  And  Colorado  will  fully  apjiniDiate  thiH  iuiiuenno  ndvantogc.  whili 
the  two  kinds  of  wood  mentioned  produce  chnrcoal  that  ia  barcily  better  thtui  carboo- 
ized  sawdnat,  tbey  form  in  their  row  state  a  most  admirable  fuel,  giving  a  long  and 
ioteusely  hot  flume,  and  comparing  favorably  for  this  purpose  with  the  oak  and  hict 
orvof  the  East. 

But  I  will  proceed  at  once  to  give  tba  promised  lij^res,  and  allow  my  bearcn  to 
deduce  their  own  couclusionB  t.herefrom.  The  blast-fnruace  UBe<l  was  36  inches  by  ti 
inches  inside  luensnremeut,  and  10  feet  6  inches  from  tuyeres  to  cbarge-bole.  Six 
tnyereswere  used  with  l^-inch  nozsle,  and  aNo.7  Sturtevant  blower  Biipplled  the  blail. 
I  hare  ledaced  all  time  Bpoken  of  to  sbifts  of  twelve  boars  eucb. 

ORE  SMELTING  IN  BLAST-FURKACE. 

30   DATS   OR  fiO  61UFT8. 

Bloods  clay fO  00 

60  busbels  refuse  coal ^  QO 

Stamping  and  mixing 21  50 

■  Total *3( 

Paeking  and  drying. 

I      3  men,  S  shifU,  (pacting) 96  00 

lmaQ,3BbifU,<tfrying) 12  00 

Charcoal  brands  and  wood 7  50 

120  red  brick  for  front  and  labur.. 4  JO 

Total asa 

Filling  up  furnace,  SOO  bushels,  48  shifts  smelting,  averaging  4.5  tons 

charge  per  shift,  at  56  bushels  per  toa 12,296 

i  extra  for  waste 4,099 

Bushels  coal  (at  15  rents) 16.395    a.JS3£ 

1  smelter .' 5  00 

1  helper 4  OU 

1  oborger 4  00 

Icool-roUer 3  00 

i  blacksmith 1  26 

4a  shifts,  Bt IT  25       SS  M 

1  engineer 3  75 

1  wood  for  ongino 3  40 

loll  and  ligbis 45 

1  repairs,  &o 37 

4Bsbifts,at 6  9T      KM  5* 

Cmsher, 
Running  |  time,  reduced  to  48  shifta: 

i  engineer .... 1  So 

i  wood  for  engine .  tiU 

i  oil  and  lights lo 

i  repaiiB,  &e . 1-i 

irepaiia  on  craaher 72 

iraan  to  feed 2  00 

43shifls,at 5  01      Ml  ^ 
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Fluxei. 

1.8  tons  roasted  pyrites,  at  $14.30 (25  74 

Scrap  iron,  lime,  drc 85 

48  shifts,  at 26  59  $1,276  32 

Lo89e$, 
3.7  toDS  slag,  assaying  43  ounces  silow 15  91 

488hifts,at 15  91        763  63 

MiacellaneaiiB  expenses, 

1  man  wheeling  charges,  half-time. 

48  shifts,  at  $2 96  00 

Oil,  lights,  and  candles 61  00 

4  office  expenses 333  33 

Wear  on  tools,  tuyeres,  &c ; 63  00 

Daring  the  above  campaign  there  were  produced  58.3  tons  of  regulus, 
which  was  crushed,  calcined,  and  smelted  throngh  with  sandstone  flux  at 
the  end  of  the  ore  campaign  and  before  the  fnmace  was  blown  out.  The 
expenses  of  matte  concentration  were  as  follows : 

Breaking  and  transporting  to  crasher,  (estimated) 24  00 

Crashing 62  50 

Calcining,  (5?i  shifts,  at  $7.12) 412  96 

Charcoal 517  44 

Labor 181  12 

Blower 73  18 

Flax.  (12  tons  sandstone,  at  $46.15) , 49  80 

Oil,  lights,  office,  &c 162  00 

Bhncing  out  and  repairing, 

4  men,  4  shifts,  at  an  average  of  $4.40 70  40 

Mason,  3  shifts,  at  $6 18  00 

Helper,  3  shifts,  at  $3 9  00 

320 fire-brick, at $240  perM 76  80 

1,100  ponnds  fire-clay,  at  $6a  per  ton 33  00 

Extra  labor,  cleaning  up,  &o 10  50 

Grand  total 8,243  16 

I  have  estimated  no  losses  from  the  matte  concentration,  as  the  slag  therefirom  con- 
tained a  large  percentage  of  iron,  and  is  used  over  with  ores,  forming  a  valuable  flax. 
The  amount  smelted  per  shift  averaged  4.5  tons  of  charge,  or  2.7  tons  of  ore,  making 
for  48  shifts  a  total  of  129.6  tons  of  ore,  costing  to  smelt  into  marketable  regulus  $63.61 
per  ton.  If  it  had  not  been  for  the  unfortunate  occurrence  of  heavv  spar  in  the  ore, 
the  matte  conceutration  could  have  been  omitted,  and  the  cost  of  smelting  would  have 
been  reduced  to  $52.16  per  ton. 

In  August,  1873, 1  built  for  the  company  a  common  reverberatory,  which  ran  steadily 
until  January  25,  of  this  year.  It  is  now  standing  idle  for  want  of  ore.  The  hearth  is 
15  ieet  long,  by  9^  feet  wide,  and  accommodates  about  2f  tons  of  ore  at  a  charge.  As 
the  furnace  requires  a  new  hearth  and  extensive  repairs  only  once  in  six  to  nine  months, 
1  have  charged  the  single  month's  running  with  one-sixth  of  this  expense.  In  30  days, 
or  60  shifts,  the  furnace  loses  on  an  average  three  shifts.  The  ores  require  no  calcin- 
ing, and  the  matte  produced  is  sufficiently  rich  for  shipment.  At  present,  however,  I 
Am  separating  it  in  the  wet  way  with  satisfactory  results,  and  at  a  very  moderate  ex- 
pense.   The  cost  of  smelting  is  given  in  detail  below : 

ORE-SMELTING  IN  THE  REVERBERATORY. 

30  DAYS  on  00  SHIFTS. 

i"€  expenses  of  piittiDg  iu  hearth $41  00 

Average  repairs  for  6U  shifts 29  50 

.,  Fuel. 

^  cords  wood  per  shift,  at  $3.50 $14  87 

5^»Mfts,at .*-  14  87        847  60 

^U  boshels  charcoal,  at  15  cents 17  10 
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Pi  smelter »5  CO 

■   Ihelper 4  00 

lOremftn ■•  W 


1 


» 


i 


;7«hifta,at wco    SJiit" 

Bane  as  for  bloat  furnace... — <■  04 

WBbias,  at 5  w      as  a 

O.Gton  pyrites,  nt  6H,30 B  Se 

Linio,  *c MO 

G78hififl,« ft**     waie 

S.6  tons  King,  useajiiig  T,S  ounces  ailvor 19  50  ! 

57Hliifts,at W  M    1,111  » 

JfijoenoBWM. 

%Vheelin It  ch urges HI  W 

Oil.lighU,  Ac    WM 

i  office  ex  peiiBM - 333  J3 

Wear  on  rabbles,  lools,  A« - 133  00 

Begitlar  npair*. 

mo  pounds  clny,  400  pounda  quartz,  57  BbifU,  at  $3.^ 190  » 

1-6  blowing  out  and  repairing SJM 

Grand  total i.lSiK 

During  this  campaign  of  57  working-iiliifta  tbere  were  Bmelteil  153.9  tona  of  ore,  yield- 
ing 19.4  Uiae  of  very  rich  regulus.  The  actual  cost  of  producing  the  same  was  t^-ii 
per  ton.  Tbia  sbowa  an  enormoua  aaviDg  in  the  use  of  the  reverberatory  furnace,  ud 
for  MTeral  months  the  blaat^fumace  has  Iain  idle,  except  when  engaged  in  uueltinK 
tbiongh  email  batcbes  of  lead  ores. 

I  make  no  fnrtbeT  comments  on  the  subject,  but  simply  re-assert  tbat  all  the  iboTs 
figures  are  from  actual  work,  and  can  bo  accepted  as  reliable 
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LEAD  AND  SILVER  SMELTING  IN  CHICAGO.  I 

I 
This  chapter  was  prepared  by  Mr.  Joseph  L.  Jernegan,  ininiog  en- 
giQeer,  late  of  the  Chicago  Works,  for  presentFatiou  to  the  American  In- 
stitute of  Mining  Engineers.  I  republish  it  from  the  columns  of  ^^ 
Engineering  and  Mining  Journal  of  New  York,  the  official  organ  of  the 
institnte.  It  is  speciallj-  interesttng  as  furnishing  an  account  of  the 
Balbach  modiflcatidD  of  the  Parkes  desilverization  procea.s,  and  thus 
completing  the  information  given  in  Chapter  XV  below. 

Id  this  paper  I  propose  to  give  a  sbort  and,  as  I  mnat  confess,  a  rather  incomplete 
description  as  regards  many  details,  of  the  process  nsed  iu  Chicago,  111.,  for  the  smell- 
ing of  tbe  argentiierous  ores  of  the  far  West,  and  shall  conHne  myself  i[i   this  descerip- 

*i :_. ;_-.!_  i-  ,1..  _ — ;. ..<-.....,  '"-'-igo  Silver  Smelting  and  Befin- 

ts  all  the  other  smelting-woiks 
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in  that  citj  follow  the  same  method,  with  the  exception  of  one,  which  has  the  Corduri^ 
process  for  the  desilverization  of  «argentiferon8  lead.  In  all  there  are  five  silver  smelt- 
ins  and  refining  works  in  and  near  the  city  of  Chicago. 

The  Chicago  Silver  Smelting  and  Refining  Company's  Works  are  situated  at  the  little 
station  of  Sonth  I^nne,  on  the  Chicago,  Peoria  and  Saint  Louis  Railroad,  ahout  seven 
miles  sonth  from  Chicago. 

The  plant  at  these  works  consists  of  pne  horizontal  steam-engine,  principally  used  fqr 
running  the  ore-pulverizer,  one  ore-pulverizer,  four  reverheratory  smeltine-fumaces,  con- 
nected by  horizontal  flues  with  a  common  chimney  85  feet  high,  three  lead-softening  fur- 
naces, one  so-called  zinc  or  mixing  furnace,  one  separating-mrnace  or  liquation-hearth, 
one  lead-refining  furnace,  three  zinc-distillation  retorts,  one  English  cupellation-furnace, 
supplied  with  blast  by  a  No.  3  Sturtevant  blower,  which  is  run  by  a  small  steam-en- 
gine having  a  vertical  tubular  boiler,  and  an  assay-office,  in  which  there  are  two  wind- 
nimaces,  of  the  ordinary  construction,  and  also  a  small  muffie-fumace.  The  assay- 
office  is  supplied  with  all  the  necessary  apparatus  and  reagents  for  fire-assaying. 
^There  are  also  a  superintendent's  office,  various  store-rooms  for  coke  and  charcoal,  and 
Yor  the  preparation  of  fire-clay,  &c.  Recently  a  small  slag-hearth,  (Krummofen,)  with 
one  tuyere,  has  been  put  up  for  the  purpose  of  working  over  again  such  slag  as  assays 
too  high  in  silver  and  lead  to  be  thrown  away,  of  which  there  are  large  amounts. 

The  principal  ore  worked,  while  I  was  in  the  employ  of  the  company,  was  that  of 
the  well-known  Emma  mine,  in  Utah,  and  also  small  quanities  of  Colorado  ore.  The 
character  of  the  Emma  ore  is  well  known  to  most  members  of  the  institute.  It  con- 
sists principally  of  ferruginous  mixtpres  of  carbonate  and  oxide  of  lead,  o^ide  of  iron, 
and  antimony,  with  nodules  of  galena.  A  greater  part  of  this  ore  receivcid  at  the  works 
looks  exactly  like  ordinary  sand.  The  ore  is  delivered  to  the  works  from  the  railroad 
in  bags,  weighing  on  an  average  100  pounds  each,  which  are  piled  up  in  stacks  ready 
for  smelting,  the  ore  being  already  in  a  fine  enough  state  (most  of  it  too  fine)  to  enter 
the  smelting-fiimaces.  I  here  give  an  analysis  of  the  Emma  ore  taken  from  the  report 
of  the  Government  Commissioner  on  Mines  and  Mining  in  the  States  and  Territories 
West  of  the  Rocky  Mountains  for  1871.  The  sample  taken  was  an  average  one  of  82 
tons  of  first-class  ore,  and  the  analysis  was  made  by  James  P.  Merry,  of  Swansea, 
April,  1871. 


Silica 

Lead 

Sulphur  ... 
Antimony  . 

Copper  

Zinc 

Manganese 

Iron 

Silver 


40.90 
34.14 
2.37 
2.27 
0.83 
2.02 
0.15 
3.54 
0.48 


Alumina 

Magnesia 

Lime 

Carbonic  acid 


0.35 
0.25 
0.72 
1.50 


Oxygen  and  water  by  difference. 


90.42 
9.58 


Total 100.00 


SMELTING  IX  REVERDEPaXORY  FURNACES. 

Strange  to  say,  this  ore  is  smelted  in  reverheratory  furnaces,  and  when  one  comes 
to  consider  the  amount  of  silica  contained  therein,  viz :  over  40  per  cent.,  according  to 
the  analysis  just  given,  it  must  be  immediately  perceived  that  this  method  is  entirely 
contrary  to  all  metallurgical  principles.  Kerl,  in  his  Handbuch  der  MetallurgUchen  Hut- 
^kunde,  vol.  ii.,  page  89,  says  of  the  Vienne  Schmelsmethode  (Vienne  smelting  process), 
invo^uein  the  Department  of  Poitou,  a  process  of  smelting  pure  galena  ores  that 
pOQtain  about  5  per  cent,  silica,  with  metallic  iron  in  reverberatorv  furnaces,  that  **  it 
i^  adapted  to  pure  galena  ores,  poor  in  silver,  that  contain  so  much  silica,  (over  5  per 
<^Dt.),  clay  or  silicates,  that  they  cannot  be  worked  in  a  reverheratory  furnace  in  the 
customary  manner.''  '*  Rich  argentiferous  ores,  or  poor  lead  ores,  having  the  above 
gaoffue,  can  be  more  economically  smelted  in  shaft  fiirnaces."  The  Swansea  Silver 
Smelting  and  Befining  Works,  situated  on  Jeflferson  street,  Chicago,  where  large  quan- 
tities of  Emma  and  Flagstaff  ores  are  smelted,  seem  to  be  coming  to  this  conclusion, 
tt  lately  two  new  blast  furnaces  have  been  built  and  are  now  running,  as  I  hear,  with 
good  results ;  also  the  works  of  C.  P.  Lunton,  Forty-second  street,  have  just  erected 
ODe. 

The  smelting  charge  is  dumped  on  the  floor  before  the  reverheratory  furnaces,  and 
there  well  mixed  together.  The  furnace  doors  are  then  raisedj  and  two  men  with 
ahovels  shovel  the  charge  into  the  furnace  as  quickly  as  possible,  after  which  the  doors 
are  immediately  closed,  and  the  smelter  then  urges  his  fire  to  its  utmost.  Below  is 
given  one  of  the  statements  of  furnace  No.  1.  It  is  a  good  average  example  of  what 
one  of  the  furnaces  puts  through  in  24  hours,  although  it  is  more  often  the  case  that 
only  five  charges  are  put  through  daily,  whereas  in  this  case  we  have  six.  This  exam- 
ple applies,  ofcourse,  to  a  furnace  that  is  in  good  running  order.  This  schedule  shows 
the  nomber  of  charges  put  through  in  24  hours,  the  number  of  the  several  charges. 
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the  poDudg  of  ore,  drosa,  ami  litliarge,  as  veil  ns  the  nmonaf  nf  different  fluxei  nwd 
JQ  eacL  cliargo,  the  ouiuiint  of  bullion  [iroduct'd,  and  ussa;  of  liilver  of  same,  MidMT' 
eral  otboT  items: 

Ecverheralors  fumatv—daitg  *Ufemt»t,  1ST3. 


6  poanilB,  or  aboal  5^  tons.    The  anionat  of  lluxiw  UirhI  is  vfiusl  tp  nboat  ^  pN 
of  tho  ore,  dioBs.  and  lithargo.    PoDnds  of  argiuitiXurouB  lisiU  (bulJiou)  pruduced 


I  Whether  the  auolysis  (^ven  above  of  the  Emma  ore  nonli)  b«  accMiiulc  fut  the  on 
■molted  dnriiig  tUe  time  I  was  iu  the  tni|ilo}'  of  tlie  couipiuy  1  runnot  saj-.  I  prtr- 
same  it  would  aurea  yery  clueel.v.  I  ahall  tberufoto  mako  frtw  use  of  it  in  n-bat  cdli- 
eismi  I  iiib;  moke  u|hid  ibc  process. 

It  will  be  aeon  by  the  abova  Btiit4>nient  thnt  in  twopty-four  honm  8.SH0  i»ttnd»  of 
Euima  ore +  1,500  poiiudsof  laad  druBS']-  646  puuiidn  litlioTicu  wen  woikcu  witb  300 

Sounds  limo»touo  +  300  pounds  salt +  900  i(oiiadBfluor-8piir  +  &OOpoiiudBiron-botiiig»,or 
,526  pounds  of  argentifeioas  lead- matter,  with  2,400  pounds  Hiixiat,  cijual  toitelhcr  t^ 

10,926  pognds,  or -'--■'■  "— -     ""- '  "       -  '  '- '  -      '      -  '-    " 

oant.  of  tho  ore, 

=  2,83a  ])ouud8,  containinj{  3(>5  Troy  o 

Now,  aay  that  this  ore  imtiayed  IJU  per  cent.  Pb.,  nhicli  is  very  tow,  as  it  ^eneruUf 
runs  between  40  nnd  t>0  per  cent.,  then  theoretically  there  should  be  Jirorluo^d  ftvoi 
these  G.aW  pound*  of  ore  1,914  poumls  of  load,  and  as  of  the  1,000  poouds  of  drom 
not  qoit«  all  is  lead,  wo  will  say  that  90  per  cent,  of  it  is  lead ;  then,  if  none  ot  it 
were  lost  in  its  extraction,  there  shonid  be  produced  from  this  amount  1,350  poondsof 
lead.  Then  we  have  t>46  pouuds  of  litharse,  containing  theoietically  abont  90  pa 
cent.  Pb.,  which,  if  it  wero  all  extracted  without  loss,  would  make  !>81  pounds  more  of 
lead.  Now,  1,914  +  1,350  +  &31=:j,e45  pounds  of  lead,  the  theoretical  amount  to  be  pro- 
duced, which  IS  more  than  2,835  pounds,  the  amount  actually  produced,  by  960  poondl. 
making  a  loss  in  this  case  of  about  24  per  cent,  of  the  lead  contained  in  the  chaise, 
and  it  must  also  not  he  forgotten  that  the  percentage  of  lead  contained  in  the  ore  om 
been  taken  at  a  very  low  ficnre. 

Where  does  this  lead  go  T  is  now  tho  qupstion.  Myansweris:  First,M>me  of  theon 
(it  generally  being  in  a  sandy  state)  can  be  carried  np  the  chimney  by  neaiis  of  the 
strong  draught  passing  through  the  furnace ;  anil  tho  longer  the  time  is  before  the  on 
begins  to  agelomerate,  the  greater  is  tho  amount  that  can  bo  lost  in  this  manner; 
second,  by  volatiliiation,  as  lead  volatilizes  at  all  temperatures  above  its  fosiog-point, 
(334°  C.;)  and,  third,  by  forming  with  the  slag  a  silicate  of  lead,  and  also  by  becoming 
entangled  in  the  same  in  a  metallic  state,  it  not  having  time  to  settle  down  to  the 
bottom  of  the  pot  into  which  it  runs  when  the  furnace  is  tapped,  either  on  account  of 
the  slag  being  cooled  off  too  rapidly  or  because  it  is  too  pasty ;  or,  in  other  words,  i* 
not  always  a  singulo-eilicate.  To  remedy  the  Grat  case,  such  ores  as  ar«  iu  such  a  Gnely- 
(liTided  state  should  be  agglutinated  with  milk  of  limo  before  entering  the  fnmace; 
for  tfae  second  case,  about  lul  that  can  be  done  is  to  provide  the  furnaces  with  weil-ar- 
ranged  condensation-chambers  ;  and  as  for  the  third  case,  the  best  thing  to  be  done 
would  be  to  smelt  the  ore  in  shoft-fumaces,  instead  of  in  reverberalory  furnaces',  bat 
evun  in  making  use  of  the  reverberatory  furnaces,  the  entanglement  of  the  lead  in  the 
slag  could  bo  prevented  by  forming  a  singulo-siljcate  and  also  by  allowing  the  chargB, 
when  tapped,  to  run  into  one  large  pot  only,  inBt«Bd  of  into  three  small  ones,  as  is  uie 

By  allowing  the  charge  to  mn  into  one  pot  only,  the  slag  wonld  take  more  time  to 
cool  off,  and  would  thus  give  such  lead  as  hod  become  entangled  in  the  slag  more  op- 
portunity and  time  to  settle  to  the  bottom  of  the  pot.  I  have  at  times  seen  parts  of  a 
el,ig  or  lead-stone,  as  it  is  called  in  this  case,  literally  full  of  metallic  globules  of  lead, 
from  the  size  of  a  pea  up  to  that  of  an  egg.    Such  slag,  of  course,  is  put  through  the 
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iirnace  again.    What  little  matte  is  formed  is  generally  so  intimately  mixed  with  the 
lag  that  one  would  not  be  able  to  say  whether  there  were  any  or  not. 

I  am  sorry  to  say  that  the  assay- valae  in  silver  of  the  ore  t^orked  npon  the  particu- 
ar  day,  as  made  nse  of  above  for  an  example  of  the  charges  pnt  through  a  reverbera- 
ory  furnace,  has  slipped  my  memory,  and  I  have  no  means  of  finding  it  out ;  conse- 
inently,  I  have  not  been  able  to  follow  up  the  silver  in  its  passage  through  the  furnace 
18  I  have  done  with  the  lead.  This  is  much  to  be  regretted.  However,  where  metallic 
ead  is  found  in  the  slag,  there  must  also  be  silver  with  it,  and  this  has  been  proved  by 
mmerous  assays. 

By  looking  at  the  analysis  again,  we  find  that  the  ore  contains  3.37  per  cent,  of  sul- 
[>hnr,  and  we  will  call  the  average  5  i)er  cent.  Five  per  cent,  of  6,380  pounds  of 
)ro  =  319 ;  and  as  16  parts  of  sulphur  require  28  parts  of  iron,  319  parts  would  require 
>5d  of  iron,  which  is  less,  by  342  pounds,  than  900  pounds,  the  amount  used ;  therefore, 
according  to  the  case  supposed,  342  pounds  of  iron  more  than  is  necessary  is  daily  used 
in  each  of  the  furnaces,  and  as  a  pretty  good  price  is  ^aid  for  the  iron-borings,  as  v^ell 
IS  for  carting  the  same  from  the  city  to  the  works,  this  waste  of  material  becomes  a 
source  of  considerable  financial  loss  within  a  year's  time,  equal  in  this  case  to  the  cost 
)f  342  pounds  of  iron-borings  multiplied  by  365,  the  number  of  days  in  a  year,  which  is 
L^,830  pou  nds = 62.4  tons  per  furnace.  Another  source  of  useless  expenditure  is  the  salt 
ised,  which  is  supposed  to  act  as  a  flux^.  but,  as  every  metallurgist  knows,  it  only  rises 
to  the  top  of  the  charge  and  there  remains.  Every  assayer  observes  this  every  time  he 
nakes  a  crucible  assay  of  ore.  Some  claim  that  the  salt  is  not  used  as  a  flux,  but 
nerely  serves  the  purpose  of  a  covering  or  blanket  to  the  molten  char^,  but  then  oin- 
ler,  which  is  produced  in  large  quantities  at  all  metallurgical  estabbshments,  would 
lerve  thc^jsame  purpose,  and,  besides  that,  would  cost  nothing :  at  the  same  time  it  would 
lot  be  influential  in  the  volatilization  of  lead,  as  salt  undoubtedly  iS|  by  forming  a 
shloride  of  that  metal,  which  is  very  volatile. 

A  charge  remains  in  the  furnace  for  about  the  space  of  five  hours,  when  the  furnace 
B  in  good  condition  and  running  order.    The  manipulation  is  as  follows,  viz : 

As  soon  as  the  charge  has  been  shoveled  into  the  furnace  through  the  side  doors,  it  is 
rpread  out  evenly  over  the  surface  with  an  iron  rabble,  the  furnace-doors  are  then 
Joaed,  and  the  smelter  urges  his  fire  to  its  utmost,  in  order  to  melt  down  the  charge 
us  quickly  as  possible.  As  soon  as  the  charge  has  become  fluid,  one  of  the  fumace- 
loors  is  opened  and  the  charge  is  rabbled,  in  order  to  knock  oif  all  accretions  of  un- 
baed  matter  that  may  be  adhering  to  the  sides  and  bottom  of  the  hearth ;  the  door  is 
;hen  again  closed.  The  fire-place  is  kept  continually  supplied  with  fuel.  The  process 
s  said  to  be  finished  when  the  slag  is  in  a  thin  fluid  state.  As  soon  as  this  period  is 
vached,  the  charge  is  again  thoroughly  rabbled,  and  about  fifteen  minutes  afterward 
Jie  furnace  is  ta])ped,  and  the  molten  charge  flows  out  into  a  large  cast-iron  pot,  from 
nrhicfa,  when  full,  the  slag  flows  over  into  another  pot  of  a  smaller  size  at  its  side. 
rbere  is  also  a  third  pot  by  the  side  of  the  second,  in  case  the  charge  should  be  so 
arge  as  to  fill  the  first  two.  While  the  slag  is  still  hot,  an  iron  staple  is  sunk  for 
bboQt  two-thirds  of  its  length  into  the  same,  and  the  slag  is  allowed  to  solidify  around 
t.  When  the  slag  has  become  solid,  it  is  lifted  from  the  liquid  lead  in  the  bottom  of 
he  pot  by  means  of  a  hook  passed  through  the  staple  in  the  slag.  The  hook  is  fastened 
io  an  iron  chain,  which  runs  over  a  pulley,  and  the  slag  is  hoisted  out  of  the  x>ot,  placed 
ipon  a  two-wheeled  wagon,  and  carted  to  the  dump.  Here  the  block  is  broken  open 
nrith  a  sledge-hammer,  and  if  it  contains  any  visible  particles  of  metallic  lead,  the 
rich  parts  are  separated  from  the  rest  for  a  second  treatment.  The  argentiferous  lead 
in  the  bottom  jo  the  i)ot  isladled  out  into  cast-iron  molds. 

Of  the  four  reverberatory  furnaces  at  the  works  in 
South  Lynne,  only  two  are  generally  kept  running  at  a 
time,  while  the  other  two  are  in  repair. 

The  furnaces,  when  new,  absorb  much  lead,  and  leak 
badly.  At  one  time  several  tons  of  lead  were  melted  out 
from  the  hearth  of  one  of  the  furnaces  by  building  a 
wood-fire  underneath  the  hearth-plate.  The  hearth  of 
the  furnace  rests  upon  an  iron  plate,  which  in  its  turn  is 
supported  by  walls  of  masonry  running  crosswise,  of 
which  there  are  five, or  six.  Now,when  a  furnace  has 
finished  its  campaign,  and  is  allowed  to  cool  off  for  re- 
pairs, and  is  then  heated  up  again  for  further  work,  this 
iron  plate  is  very  apt  to  become  warped.  The  plate,  on 
becoming  warped,  is  apt  to  displace  the  fire-brick  com- 
posing tne  hearth,  and  in  this  manner  the  furnace 
becomes  leaky.  They  were  troubled  the. same  way  at 
the  Swansea  works,  and  there  the  superintendent  had 
•niron  pan  made,  into  which  the  iron  plate  of  the  furnace  was  placed,  it  resting  on 
^nt)aght-iron  bars,  placed  as  shown  in  the  accompanying  sketch. 


#•• 

•  . 

.    , 

•    . 

•       , 

»    ■■■II    ■    ■  ■           ■             ■          • 

t 

■              I  ■  ■     — ■■  ■                       I             • 

.    . • 

•  • 

.     • 


424  MINES   AND   MINING   WEST   OP   THE   ROCKY   MOUNTAINS. 

The  contiDQons  line  represents  the  outer  edge  of  the  pan,  and  the  dotted  line  the 
furnace-plate;  the  other  lines  the  iron  bars  npon  which  the  plate  reets  ia  the  pan. 
After  the  pan  has  been  placed  upon  the  walls  of  masonry,  the  iron  bars  are  put  in 
the  pan  in  the  order  shown  in  the  sketeh,  and  immediately  over  the  walls  of  masonry. 
Upon  these  bars  the  furnace-plate  is  placed,  and  the  hearth  of  the  furnace  built  npon  it 
with  fire-brick.  When  the  furnace  is  in  work,  it  is  kept  continually  supplied  with 
water,  which  keeps  the  iron  plate  at  a  constant  low  temperature,  and  in  this  manner  it  is 
kept  from  warping.  The  water  in  the  pan  evaporate  quite  rapidly,  but  is  supplied 
with  fresh  as  fast  as  it  goes  off.  Hearing  that  this  arrangement  worked  very  satis&o- 
torily,  it  was  tried  with  one  of  the  furnaces  at  South  Lynne,  and  it  worked  to  our  per- 
fect satisfaction. 

LEAD-SOFTEXIXG. 

As  the  silver-lead,  or  bullion,  as  it  is  generally  called,  from  the  reverberatory  furnaces 
is  very  hard,  containing  always  a  large  percentage  of  antimony  and  other  impurities, 
it  is  first  put  through  l^ad-softening  or  refining  furnaces,  before  being  treated  with 
zinc  for  the  extraction  of  the  silver. 

The  furnaces  are  small  reverberatories,  having  working-doors  on  one  side  and  a  tap- 
hole  opposite,  below  which  there  is  an  iron  pot  sunk  into  the  floor  of  the  building, 
large  enough  to  hold  the  charge  of  lead  which  the  furnace  is  able  to  put  through  at 
one  time.  This  pot  stands  over  a  fire-place,  and  the  leaa  can  thus  be  kept  in  a  molten 
state  as  lon^  as  is  required.    There  are  three  of  these  furnaces  at  South  Lynne. 

With  bullion  produced  from  the  Emma  ore,  a  lar^e  quantity  of  dross  is  formed  in 
softening  it,  and  the  time  necessary  for  the  operation  depends,  of  course,  npon  the 
purity  oC  the  bullion.    The  manipulation  is  as  follows : 

After  the  requisite  number  of  bars  of  lead  have  been  placed  nx>on  the  hearth  of  the 
furnace  by  means  of  the  charging  iron,  the  fiimace-door  is  closed,  and  the  charge 
slowly  melted  down.  As  soon  as  any  dross  forms  on  the  surface  of  the  bath,  it  is  re- 
moved from  the  furnace  with  an  iron  rabble.  The  workmen  are  very  apt  to  pull  out 
a  lai^e  amount  of  lead  in  removing  the  dross  by  means  of  this  veiy  heavy  im^ement, 
and  if,  as  at  Freiberg,  in  Saxony,  a  piece  of  green  wood  were  usedf,  fastened  on  cross- 
wise to  a  long  iron  rod,  instead  of  the  rabble,  I  think  much  leas  lead  would  be  taken 
out  with  the  dross.  When  the  lead  has  become  softened  to  the  degree  intended,  the 
fnruace-man  fires  up  for  about  fifteen  minutes  quite  energetically ;  toe  fnmaee  is  then 
tapped,  and  the  lead  flows  ont  iuto  tho  iron  pot  below.  The  surface  of  the  lead  is 
then  skimmed  clear  of  any  oxides  that  may  have  formed  there,  and  it  is  then  dipped 
out  into  molds.  Tlie  dross  produced  is  sent  back  to  the  reverberatory  furnaces  for 
reduction. 

J  IKST   LT(>rATlUX   AM)   MIXINd   WITH   ZINC. 

The  ziuc-furuace,  as  it  is  called  in  Cliica«;o,  is  nothing  niorenor  less  than  a  liquation- 
furnace,  used  for  liciuating  the  bullion,  in  order  to  free  it  from  such  impurities  as  may 
not  have  been  eliminated  in  its  passage  through  the  lead-softening  furnace,  previous  to 
its  being  mixed  with  zinc  for  tho  jiurpose  of  (lesilverization. 

Tho  hearth  of  this  furnace  is  formed  by  two  iron  plates,  so  placed  together  that  they 
form  a  trough,  and  the  trough  thus  formed  has  a  slight  inclination  from  the  lire-bridge 
toward  tho  tap-hole  in  the  front  part  of  the  furnace.  Immediately  in  front  of  the  tap- 
hole  there  is  a  short  spout  of  cast  iron,  from  which  tho  lead  slowly  runs  down  iuto  a 
ca<5t-iron  pot  sunk  into  the  floor.  This  iron  j)ot  is  provided  with  a  fire-place,  in  order 
to  keep  the  lead  in  a  fluid  state.  While  tho  furnace  is  putting  a  charge  through,  a 
small  Are  is  kept  up  by  a  few  coals  on  the  tap-hole  spout,  so  that  the  lead  will  not  cou- 
geal  there.  About  20  j)igs  of  bullion  compose  a  charge,  and  it  requires  between  three 
and  four  hours  to  run  a  charge  properly  through.  The  higher  the  temperature  in  the 
furnace  the  quicker  the  charge  is  run  through,  of  course,  but  then  the  liquated  bullion 
is  impurer  than  when  run.  through  more  slowly.  As  lead  fuses  at  'SSA^  C,  the  tempera- 
ture in  tho  furnace  should  be  kept  as  near  this  point  as  possible,  in  order  to  melt  out 
tho  lead  only  and  leave  its  impurities  on  the  hearth  in  the  form  of  dross.  The  Are, 
therefore,  that  is  kept  up,  is  a  very  low  one,  and  the  flre-door  is  generally  left  open. 
The  lead  trickles  slowly  down  the  hearth  toward  the  tai)-hole,  and  from  there  runs  into 
tho  heated  pot  below.  The  dross  left  on  the  hearth  is  removed  when  no  more  lead 
melts  out  from  it,  and  is  sent  back  to  the  reverberatory  furnaces  for  reduction.  The 
argentiferous  lead  now  in  the  pot  is  mixed  with  about  '.\  to  4  per  cent,  zinc,  and 
stirred  continually  with  a  perforat(Ml  ladle  for  about  forty  minutes,  when  it  is  dipped 
out  into  iron  molds  and  sent  to  the  separating-furnace.  Below  are  given  a  tew 
examples  of  what  the  furnace  puts  through  and  brings  out,  and  also  the  amount  of 
zinc  mixed  with  the  argentiferous  lead  for  the  extraction  of  its  silver: 
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The  above  gives  the  date  and  time  when  the  chaixe  enten  the  fornaoe,  number  of 
ban  coinposiDK  Che  same,  neight  of  bare,  amoant  of  zino  in  pounds  miiM  with  the 
argentiferoaa  lead,  and  nnmbor  of  bora  after  ladliag  ont.  I  regret  that  the  amonnt  of 
dioM  prodoced  by  the  bullion  is  not  given,  »a  generally  no  account  was  kept  of  it  as 
should  have  been. 

At  the  Swaosea  WorkR  eixt^  pounds  of  zino  are  mixed  with  every  ton  of  argentifer- 
oos  lead.    The  above  table  shows  that  more  than  this  is  generally  used  at  South 

The  ballioD  at  the  latter  works  does  not,  I  believe,  generally  assay  so  high  in  silver 
as  that  of  the  former,  but  I  am  inclined  to  think  that  the  refined  lead  sent  away  from 
the  works  at  South  Lyune  generally  contains  less  silver  per  ton  than  that  from  the 
8wanBeB,and  the  probalile  reason  for  it  is  in  the  larger  pioportiou  of  zino  nsed  at 
South  Lynne. 


upon 


The  second  liquation  or  so-called  separation  furnace  aresimilar  to  the  zino  furnace 
in  its  construction,  with  the  exception  that  the  hearth  of  the  separating-fumace  has 
not  as  great  an  incline  from  the  bre-bridge  toward  the  tap-hole  as  that  of  the  zino-fur- 
nace.  On  the  floor,  immediately  in  front  of  the  chargiug-door,  there  is  an  iron  plate, 
Mu  which  the  argentiferous  zinc  dross  is  stirred  about  with  a  shovel  after  coming  out 
>f  the  fnruace,  in  order  to  somewhat  decrease  the  size  of  the  larger  lumps  before  enter- 
ing the  zinc  distillatiou-retorts.  The  manipulation  of  running  the  argentiferous  lead 
mixed  with  ziuc  through  this  furnace  is  about  the  same  aa  wltn  the  ziuo  furnace,  with 
the  exception  that  it  must  be  done  with  much  more  care,  and,  at  the  same  time,  more 
slowly,  if  a  thorough  separation  of  the  silver  from  the  load  is  to  be  obtained.  As  lead 
fusee  at  334°  C,  and  zinc  at  411°  C,  tlie  utmost  care  must  be  given  to  the  &re,  so  that 
the  temperature  in  the  furnace  may  besuCQcient  tomeltout  the  lead  only,  and  to  leave 
the  argtntifetooa  ziuc  dross  remaining  on  the  hearth  with  as  little  lead  as  possible. 
The  longer  the  process  lasts,  that  is.  the  more  time  consumed  iu  liquatiug  the  lead, 
the  leas  silver  thcru  will  be  found  in  the  same,  if,  previous  to  its  liquation,  it  has 
been  properly  miied  and  tlioronghly  stirred  with  a  eufBcieat  amount  of  zinc.  When 
ihe  charge  had  lieen  properly  manipulated  it  often  happened  that  I  was  nuabte  to  find 
atraco  of  silver  in  the  dtNilverized  lead  by  cupelling  one-third  of  an  assay  ton  or9.T22 
grammes.  Bnt,  on  the  other  hand,  when  poor  ziuc  scrap  had  been  used,  instead  of 
good  stab  zinc,  Ibo  desilverized  lead  would  sometimes  assay  as  high  as  18  ounces  to  the 
ton,  even  when  the  zinc  had  been  well  mixed  with  the  lead  and  slowly  liquated. 
This  zinc  scrap  made  use  of  for  a  short  time  was  undoubtedly  principaUy  composed  of 

Below  is  a  schedule  in  which  are  given  Iho  date  and  time  ofcharge  entering  the  furnace, 
number  ofcharge,  number  of  bars  couiposing  the  same,  number  of  bars  ot  desilverized 
lead  produced,  weigiit  of  same,  amount  of  silver  per  ton  coutaiuod  therein,  and  also 
the  quantity  in  pounds  of  argoutifcrous  zinc  dross  proiiuced.  Charge  No.  23  was  in  the 
flimoco  seven  hours  and  tou  minutes ;  charge  No.  S4,  eight  hours  and  thirty-fonr  min- 
utes ;  charge  No.  35.  six  hours  and  sixteen  minutes ;  charge  No.  3C,  eight  hours ;  and 
charge  Ko.  '27,  nine  lionra  ond  thirty  minut«s. 
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Befoio  following  up  tlie  argontifuniaa  Kino  drou  wi^  will  first  Hmnh  with  the  doil- 
rcrizod  lead,  and  tlien  rntiirii  to  tUe  futuicr  snl'jcct  After  the  deailrerizeil  lend  bM 
beD[i  ludledoiit  of  (be  pot  tiL'lungiiii;  to  tliu  Heparuting-furnacu  into  iron  ualdii,  It  u 
dent  to  tbe  lead-roAniiii;  furuacti  for  further  treatnieDt. 

The  leod-rpfiBing  fnruace  U  an  oniinary  revorberatory  furuaca  witb  cbargingui 
Srs  doora  ou  one  sidu  and  tap-liole  on  iLb  opposite.  A  oliarge  cansista  of  abMt  Si 
tara,  tbe  ban  averofriug  aboat  100  ponnda  iu  weight.  Tha  priuciptJ  impnrity  to  1w 
eliminated  Iroiu  the  lead  in  ita  prowjnt  atoitti  ia  zino,  if  the  other  impnntiea,  anah  a 
antlmoliT,  araenic,  copper,  iron,  Ac,  have  already  been  well  removed  darini;  tba  pro- 
censes  of  lead-Bofteniug  and  liquation,  which  took  plaoo  previona  to  the  bnllio))  being 
mixed  with  zinc.  The  charge  reiu^na  in  the  furnace  between  three  and  tbnr  bonn, 
deiiendinir  of  coarae  upon  tbe  quality  of  tbe  leail.  ForiDer]y  the  lead  produced  at  tlu 
works  in  south  Lynne  bad  a  good  repntation  tw  lioe  soft  lead,  bat  of  lat«  the  pioceaa 
of  refining  lias  not  beea  cnmed  ao  far  as  formerly,  as  ODiy  lend  adequate  for  pipe  pat- 
poses  wa.a  desired.  Below  ia  a  atatemeDt  for  several  days  of  what  the  rumaeepot 
through  with  its  production  in  ruarketable  lead,  also  tbe  date  and  time  of  charge  en- 
tering  fumacS]  nuDiber  of  tlie  chai):e,  namber  of  pigs  of  rvGned  lead  prodaced,  and  s«- 
Bay  in  silver  per  ton  of  tbe  s-niuo.  When  tha  charge  ia  finished,  tbe  lead  is  allowed-lo 
flow  into  a  cast-iron  pot  that  is  provided  with  alire-ptace.  Saw-diist  is  strewn  over  the 
aarlaceof  tbe  lead  iu  tbe  pot  to  prevent  its  oxidizing.  The  lead  ia  then  ladled  oat  ialo 
iron  molds  having  tboimpreBs  of  tbe  company's  name  on  the  bottom.  WbeutwoorlbrM 
molds  baTe  lieen  Ulled  the  oxide  farmed  on  the  surface  of  the  lead  is  suioothly  aoTOMd 
~n  Older  to  give  the  pigs  a  smootli  and  bright  appi-arauce.    Tbe  metal  having  De- 


is dumped  o 


i,  pilea  up,  and  ia  then  ready  for  sfaipmeuL 
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The  mold!  Into  wblcb  the  refined  IcadiHludled  are  smollcr  than  tha  other  molds  Id 

IINC   DIMTIU-ITIO!*   tS  KETHRTH. 

We  will  now  return  to  the  subject  of  tbe  extraction  of  the  silver  from  the  argea- 
tiferona  dross.  This  dross  is  priucipally  composed  of  zinc,  lead,  aud  silver,  and  soine- 
times  contains  a  caDaiderable  amount  of  antimony,  if  tbe  bullion  contains  alvgc 


centage  of  antimony,  the  process  of  distillation  is  much  retarded  and  tbe  retort*  be- 
come worthless  in  a  much  shorter  time  than  when  the  dross  is  free  from  that  metaL 

The  retorts  are  made  of  fire-clay  and  are  placed  in  an  inclined  position  withlD  tbe 
tilting  rotort-fumace  invented  by  Mr.  Faber  du  Fanr.  The  furnace  is  held  together  by 
means  of  cast-iron  buck-ataves  and  wronght-iron  rods.  The  general  ahape  of  tbe  wind- 
fnrnace  ia  that  of  a  hollow  cube.  Tbe  bottom  is  of  wronght-iron  bars,  which  oonald- 
tute  the  bre-grate ;  the  top  is  arched  over,  but  in  tbe  center  of  tbe  arcb  there  is  left  a 
square  hole,  which  serves  as  the  cbarglng-bote  for  fuel.  There  is  also  on  aperton  ia 
the  front  side  tbrongb  which  tbe  neck  of  the  retort  sUgbtly  projects.  Tbe  spooe  leli 
between  the  neck  of  the  retort  and  the  aides  of  this  aperture  ia  tightly  etuSed  witb 
fire-clay.  On  tbe  rear  side,  almost  two-thirda  of  the  way  up  from  the  bottom,  there  is 
a  small  square  bolo  connecting  with  a  abort  horizontal  flue,  that  passes  into  an  apet- 
turein  tbe  lower  part  of  the  chimney.  At  the  worka  at  South  Lynne  tbera  are  three 
of  these  retort  triod-furoacee  eitcatcd  aroand  the  same  chiomey.  Tbey  are  all  invert- 
able  by  lucausof  a  simple  piece  of  mecbanisin,  consisting  of  tbe  axle  of  the  wiud-fur- 
noce,  supported  on  cast-iron  feet,  and  of  asmalt  cog-wbeel  attached  to  one'  end  of  the 
axle,  into  which  plays  a  worm,  which,  on  being  turned  by  means  of  a.  band-wheel,  re- 
volves the  furnace  on  its  axle.  By  this  means  the  retort  and  furnace  can  be  turne<l 
Dearly  npside  down,  tbua  emptying  the  retort  of  its  contents.  Coke  is  the  fuel  used. 
"'"       "         -     ■  I-  g  jg  jf|]£j  up  jq  (lie  jop  ^ith  homing  coke,  tbe  retort  ia  com- 


Wben  the  retort-furnace  ia 
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letely  snrroanded  on  all  sides  with  live  coals.  Tbe  temperature  existing  within  the 
Btort  must  be  yer^  bieh,  as  it  is  that  of  a  white  heat.  I  think  it  cannot  be  donbted 
at  what  it  is  sufficiently  high  to  volatilize  silver,  especially  as  it  will  be  more  disposed 

0  volatilize  in  conjnnction  with  the  distilling  zinc.  Some  silver  is  also  undoubtedly 
arried  off  mechanically  with  the  zinc  as  it  distils  over.  I  regret  very  much  that  I  am  not 
ble  to  give  any  new  facts  relating  to  this  important  and  interesting  subject,  as  I  had 
lO  opportunity  of  making  experiments.  Tbe  apparatus  thus  imperfectly  described  is 
patented  by  Mr.  Balbach,  of  Newark,  N.  J.,  and  also  the  zinc  and  separating  fomaoes 
lefore  spoken  of. 

The  argentiferous  zinc  dross,  afler  being  mixed  with  small  pieces  of  charcoal,  is  pnt 
Dto  the  retorts  with  a  scoop,  as  soon  as  the  retort  has  become  sufficiently  heated.  The 
etorts  are  filled  foil  up  to  the  neck,  and  as  tbe  distillation  progresses  more  charcoal  is 
bdded  to  the  contents  of  the  retort  from  time  to  time,  as  deemed  necessary.  As  soon  as 
he  zinc  begins  to  distil  over,  (known  by  the  white  fames  of  zinc  oxide  that  escape  from 
he  month  of  the  retort,)  a  hollow  conical-shaped  prolongation  of  fire-clay,  called  a  nose, 
8  placed  before  the  mouth  of  the  retort,  in  order  to  condense  as  much  metallic  zinc  as 
MMsible.  As  fast  as  zinc  condenses  in  the  nose,  it  is  removed  with  a  small  iron  rod, 
looked  at  one  end,  by  passing  it  into  tbe  orifice  of  the  prolongation,  by  the  retort-man. 
Phe  zinc  fumes  (zinc  oxide)  issuing  from  the  end  of  the  nose  pass  off  into  the  atmo- 
sphere through  a  sheeS-iron  pipe,  that  passes  through  the  roof  of  the  building  into  the 
>pen  air.  A  very  small  quantity  of  tbe  oxide  is  saved,  namely,  that  which  accumulates 
>p  the  inside  of  the  sheet-iron  pipe.  About  50  per  cent,  of  the  zinc  is  regained  as 
netallic  zin<i,  throngh  its  condensation  in  the  noses. 

>The  distillation  is  known  to  be  progressing  well,  when  there  can  be  seen  at  the  end 
>f  the  nose  a  small  flame  having  the  characteristic  pale-yellowish-green  color  of  zinc, 
irhen  it  burns  to  oxide,  and  when  accompanied  with  volaminous  white  clouds  of  zinc 
>xide.    The  flame  is  much  brighter  and  larger  when  the  distillation  is  taking  place  in 

1  new  retort,  than  in  one  which  has  been  used  for  several  times;  the  disengagement  of 
cine  fumes  is  also  more  energetic. 

The  retort-man  must  give  his  almost  constant  attention  to  the  nose  of  the  retort,  and 
see  to  it  that  the  passage  is  kept  continually  free,  for  if  it  should  become  stopped  up 
with  condensed  zinc,  there  would  be  danger  ox  an  explosion.  More  attention  is  required 
to  this  point  during  the  first  part  of  the  distillation  than  toward  the  latter,  as  it 
is  then  that  the  distillation  is  the  most  energetic.  When  the  zinc  flame  is  no  more 
visible  and  zinc  fumes  are  evolved  in  only  small  quantities,  the  nose  is  removed  and 
the  retort  left  to  itself  until  scarcely  any  more  fumes  are  perceptible  issuing  from  the 
mouth  of  the  same.  When  the  process  is  finished,  the  furnace  with  its  retort  is  so 
inclined  as  to  allow  the  contents  of  the  retort  to  flow  out  into  a  small  iron  pot,  held 
and  carried  by  two  workmen.  The  rich  argentiferous  lead  thus  obtained  is  poured 
from  the  pot  into  iron  molds,  making  bars  about  1^  feet  long,  2  inches  thick,  and  about 
3  inches  wide  at  the  top,  and  which  are  so  light,  that  they  can  be  placed  upon  the  test 
of  the  cni)ellation-farnace  without  injuring  it.  This  retort-bullion  assays  between 
2,000  and  3,000  ounces  in  silver  per  ton  of  2,000  pounds,  depending,  of  course,  on  the 
richness  of  the  ore  worked. 

After  the  retort  has  been  emptied  of  its  contents,  and  well  scraped  out,  it  is  tamed 
right  side  up  again,  and  is  ready,  if  in  good  condition,  for  another  charge ;  if  not,  the 
grate-bars  must  be  taken  out,  tbe  coke  removed,  and  retort  and  furnace  allowed  to 
cool  off,  lifter  which  the  old  retort  is  taken  out  and  a  new  one  set  in.  After  the  furnace 
has  become  cool,  it  takes  but  a  short  time  to  remove  the  old  retort  and  replace  it  with 
one  that  is  new.  The  retorts  used  at  South  Lynne  were  generally  unfit  for  further  use 
after  having  put  through  about  nine  or  ten  charges,  they  oecoming  after  this  so  clogged 
on  the  interior  with  zinc  oxide,  and  covered  over  on  the  outside  with  a  thick  crust  of 
slag,  formed  from  tbe  ash  of  the  coke,  that  it  became  difficult  to  heat  them  to 
that  degree  in  which  zinc  freely  volatilizes.  It  is  considered  more  economical,  there- 
fore, to  do  away  with  the  retorts  as  soon  as  they  become  so  worn  that  the  process  of 
distillation  would  be  prolonged  by  their  further  use,  and  it  is  considered  better  to 
economize  in  time  than  in  retorts. 

Below  is  given  the  number  of  the  retort,  date  and  time  of  charge  entering  same, 
number  of  the  charge,  number  of  pounds  of  dross  composing  same,  number  of  bars  pro- 
Inced,  weight  of  same,  and  amount  of  metallic  zinc  regained  by  condensation.  The 
tmount  of  oxide  save<l  is  not  given,  it  being  a  very  sn^all  part  of  the  whole  evolved, 
^'hat  little  quantity  is  saved  is  sold. 


^6 
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ycminil>ns,l)r)»... 

Nc.voinbeH.l8W... 
NaTem1wT!t,ie73... 


It  will  be  perceived  by  tlie  above  etatemout  that  a  chnTga  cnneiats  ofabontSW 
poimds  dross,  and  remaina  iu  tho  retort — chnrce  No.  5,  fi)r  ubnnt  thirtf-eij;bt  hiia~ 
cbnrKB  No.  G  for  twenty-one  boorB,  nod   charge  Ko.  7  fur  tn-eulj-uinc  lionra;  aocll 
averafce  time  in  tbcac  tbreo  ctaes  nuiild  conscqaeiitlf  lie  2Si  bonrB. 

Tbe  metallic  Kino  tiaTed  h  U8i>d  i^aiu  fnr  the  ilPsilverization  of  the  silver-lead. 

At  tlie  sliver  atueltiog  and  refluio);  works  on  Fortj-socoiid  ^trnst,  bdunging  to  C.?. 
LuDt,  I  notice  tbat  thoy  make  iiaa  of  the  old  rotorti  in  conili>nHiii|;  tbs  Kino  iu  ibol^ 
toning  miKiner :  Tho  rtitort  ia  cub  in  bnlf,  tbn  tower  half  briut;  liit«d  nn  to  tbe  r»tM^ 
fumucu  immediately  in  front  of  the  moutU  of  tbo  rvtarL  Tbruiigh  tbu  bottaa  asma 
liolo  is  knocked,  to  allow  the  eseiipu  of  tlie  »tno  fumoa.  Whi-tber  more  (inc  is  bruu^ 
to  cuudciisntiou  in  this  manner  than  by  the  obu  of  flre-cliiy  uos^  I  am  uuabla  to  ^Ittt, 


Tho  cni'pllation  furnace  nt  the  worka  •*  Sontb  Lyiiue  ia  a  aniiill  one,  of  the  EngliA 
pattern,  baving  one  tuyere,  supplied  witb  btaat  by  a  No.  3  Slurtevnnt  blower.  TIm 
blower  is  rnn  by  a  small  ateain-eugine  that  bas  a  vertical  tubular  boil&r.  Tbe  funuOD 
and  engine  are  in  a  separate  roonl,  the  floor  of  whiah,  in  front  of  tbe  furnace,  ia  car- 
ered  with  aheet-iron,  ao  tbat  all  piecea  of  silver  tbat  may  happen  to  fikll  on  the  flodr 
can  easily  be  swept  np.  Tbe  EngUab  style  of  cnpeliation -furnace  is  to  geuerailj  well 
known,  that  a  description  of  tbe  same  will  not  bo  nece«aary. 

Tbe  test  isitinde  of  o.  blue  Hroeatooe,  brousbt  fruin  Ni'Murk,  N.  .1,  II  ik  gronml  and 
sifted  to  tbe  propel  size,  auii  then  Btamped  iuto  tlie  irnn  ttot-IVimi.i.  Tlic  iruUT  iifilie 
test  18  scooped  out  soiiiiiwhiit  iu  tbe  Bliape  of  ;i  biirs.ishou. 

At  each  capell&tion  about  G  to  10  ailver  bricks  are  produced,  weitibin;;  on  an  avcnj;* 
about  500  onncefl  each,  and  averaEiug  995  tboasandtua  flue,  accortliug  to  teeta  uiaile  s( 
the  governmental  ossay-offlce  in  New  York  City. 

I  give  here  some  assaya  ma<Ie  by  myself,  which  show  tbe  noiount  of  silver  contained 
in  too  litharge  at  various  stages  of  the  cupeilution,  which  in  this  case  l^ted  for  H 
honra.  Tbe  samples  were  carefully  taken  from  the  litharge  every  hour,  as  it  ran  off 
the  test.  These  assays  show  that,  as  tbe  cupellation  nears  its  end,  the  greater  is  tlM 
amouut  of  silver  dissolved  in  the  litharge,  or,  in  other  words,  the  smaller  tbe  propM- 
tion  of  lead  to  the  ailvor  present  on  tbe  test  tho  richer  the  litbargn  will  aaaay  inailvct. 
Tbe  assays  also  show  that  tbe  amount  of  silver  contained  in  the  litharge  depends  upon 
tbe  skill  witb  which  the  operation  of  eupellaliou  is  conducted,  fur  if  it  were  olherwiie 
we  should  eipect  tbat  the  amount  of  silver  iu  tbo  litharge  would  gradually  iacrea" 
from  tbe  first  assay  up  to  the  lust,  and,  as  will  be  perceived,  this  is  in  a  manner  so,  bal 
the  increase  is  not  gradual  [  for  example,  the  sample  taken,  iu  the  third  boarassij" 
higher  in  silver  than  of  that  taken  in  tho  fourth  hour.  There  are  several  othei  lil^ 
cases,  which  will  bo  found  ou  inspection. 


ASSAYS  OF  SAMPLKS  OF  UmAIIGE  T. 


DUBISG  THE  CLTEllATIOX- 


1st  boor 9    oz.  =  0.o: 

2d    hour 18    oz. 

3d   hour 9  oz- 

4tb  boor 18  01. 

5tb  hour 19   oz. 

6th  hour 12  oz. 

7th  honr 15  oz. 

8th  honr 15  oz. 

9th  hour lOioz.  18th  honr 144   oi.  =  0.5percei 

I  have  had  the  test-bottom  to  assay  na  high  as  149  ounces  per  ton  in  silver.  TbiS 
of  coarse,  as  well  as  tho  litharge,  goes  back  to  tbe  reverberatory  furnaces  for  fartlW 
treatment. 


j  10th  hour 21    o! 

llth  hour.. 45    o: 

lath  hour lUio: 

13th  honr 39   o: 

Ntbhour 25io; 

15th  honr '36   o; 

llithbonr 49^0^ 

17tbhour S8t  o: 

18th  honr 144   o 
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SILYER  RKilXLXG. 

The  silTer  brkks  fixvm  the  capellation-fiiniaee  sre  melted  over  agvn  in  graphito 
^mcibles  in  the  wiod-fiirnanen  of  the  laboimtoiy,  with  addition  of  a  little  qiiart£-«aiid 
ind  bormx,  which  giTes  the  sflrer  a  brighter  appearance  and  also  fitees  it  h^mt  an  j 
Litharge  ^at  may  he  with  it.  It  is  then  ponred  ont  into  east-iron  molds,  stamped, 
lind  is  then  leadj  to  be  sent  to  the  Xew  York  assay-office. 

The  eUfrer,  in  aoeoidanee  with  the  Balbach  process,  most  go  thiongfa  seven  different 
processes  before  it  is  ready  for  market,  vix : 

1st.  Smelting  and  reduction  in  reTerberatory  or  shaft  fomaoes;  2d.  S<rftening  of  the 
silver-lead ;  3d.  Liquation  and  mixing  with  zinc ;  4th.  Second  liquation  in  separating- 
furnace ;  5th.  Distillation  of  zinc  in  retorts ;  dth.  Cupellation  of  rich  argentiferous 
lead  ;  and  7th.  Befining  of  silver  in  crucibles. 


CHAPTER    XV. 

THE  WYA^^I>OTTE  SMELTING  AND  REFINING  WOEKS. 

The  folIowiDg  acconnt  of  tbe  processes  employed  at  WyaDdotte^ 
Mich.,  in  the  treatment  of  the  rich  silver  ores  from  Silver  Islet  mine,  iii 
Lake  Saperior,  was  prepared  by  Mr.  W.  M.  Courtis,  mining  engineer, 
the  manager  of  the  works,  and  laid  before  the  American  Institate  of 
Mining  Engineers.  This  chapter  concludes  the  review  of  American 
smelting-works,  so  far  as  I  am  able  to  give  it  this  year.  The  student 
of  this  and  preceding  volumes  will  find  almost  every  establishment  of 
importance  in  the  United  States  thoroughly  described.  A  few,  which 
have  been  omitted  for  various  reasons,  will  be  discussed  next  year,  if  the 
necessary  data  can  be  obtained. 

Several  points  in  the  following  description  deserve  paiticular  atten- 
tion. I  may  mention  especially  the  very  interesting  investigation  con- 
ducted by  Dr.  Hahn  with  reference  to  the  solvent  power  of  different 
chloride  solutions  for  the  chloride  of  silver.  The  results  of  this  thorough 
inquiry  are  striking,  and  may  become  highly  important  in  the  humid 
metallurgy  of  silver.  I  give  the  pai>er  as  it  was  presented  to  the  Insti- 
tute. 

Since  many  aoconnts  of  Silver  Islet  mine,  in  Lake  Superior,  have  already  been  pnb- 
liihed«  it  is  supposed  that  the  members  of  the  Institute  are  familiar  with  the  location 
and  eharaeter  of  the  mine.  To  many,  however,  a  more  detailed  account  of  the  ore 
nd  maimer  of  treatment  will,  perhaps,  not  be  without  interest. 

The  extraordinary  richness  of  Silver  Islet  ores,  and  the  difficulty  of  obtaining  correct 
aaaaysy  indiioed  the  company  to  erect  smelting- works  of  its  owti.  Accordingly,  ground 
▼as  hft^Len  at  Wyandotte,  Mich.,  early  in  the  spring  of  1871,  and  the  work  was  pressed 
OQ  wi^  indomitable  eners^  by  Capt.  £.  B.  Ward,  of  Detroit,  as  president,  and  Mr. 
Thomas  MacFarlane,  the  discoverer  of  Silver  Islet,  as  superintendent  of  the  works,  so 
fliat  liry  July  1  the  works  were  so  far  completed  that  smelting  could  be  commenced. 

The  intention  was  to  work  western  ores  with  those  from  Lake  Superior,  since  the 
^Mter  contain  but  a  small  amount  of  lead.  Hence  the  capacity  of  the  works  is  much 
-larger  than  is  needed  for  the  present  yield  of  tbe  mine.  Tiie  planned  process  for  treat- 
'^ent  was  smelting  with  lead  ores,  desilverizing  the  lead  by  BalbacVs  process  with 
^Qc,'  cupelling  the  rich  lead,  and  refining  the  crude  silver. 

Since  the  supply  of  western  ores  was  uncertain,  and  prices  and  freights  were  high,  a 
^^ifficient  supply  could  not  be  obtained ;  and  hitherto  the  works  have  been  in  operation 
g|Ut  a  few  months  each  year.  Yet  they  have  produced  a  very  large  amount  of  silver — 
^l^WS  ounces  in  fine  silver  up  to  September  1, 1873. 

The  process  has  been  smelting  for  rich  lead  at  once,  and  cn]>elliDg  and  refining  the 
^^Ullion.  In  addition  has  come :  treatment  of  the  matte  to  save  the  nickel ;  refining 
^I^e  nickel  matte ;  extracting  the  silver  from  the  marketable  nickel  speiss ;  and  treat- 
**i«nt  of  the  refuse  too  poor  for  smelting. 

The  works  occupy  three  stone  buildings,  150  feet  long  by  47  and  50  feet  wide.  The 
^^t  building  contains  the  office^,  laboratories,  engine  and  boiler,  No.  8  Root's  blower, 
^o.  8  Blak^s  pump,  crushing-room,  with  Blake's  crusher,  and  two  30-inch  mills, 
-^Xidge's  pan-amalgamator  and  settler,  (used  for  experiments  at 'present.)    The  second 
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liaildiDg  has  tbe  refi Ding- room,  witb  seven  irind  refiuing-furuace« :  tha  oapelling-rMm, 
mith  two  large  English  rniiiilline-funiikoesi  the  Itottom-rooni,  where  the  tests  are  pR- 
psred  i  tbe  HmeUiijg-rooiii  tuid  chHrging-Soors,  with  a  block  of  fonr  low  blaat'fnmuu 
(Kruoimoreu)  adiI  two  r«verberat«ne«;  and  a  lilat^kHnjith's  anil  carpenter's  shop  at  tbe 
end  of  tbe  biilUUng.  Id  coonectiuu  with  the  blust-fDmaces  U  a  flue-chambei  abont 
150  feet  loug  And  4  feet  square. 

The  third  Luildiog  couifilus  two  eupfUiog-fumaccB,  and  (be  i.Imit  for  the  liup  pro- 
ceas,  with  the  furnacea  for  refining  95  tons  of  biilliaii  daily. 

The  low  bloflt-furuacea,  thongh  iierhnpa  not  the  most  uoouomiral  for  general  Bpidi- 
cation,  auswer  their  pDrpoae  very  BatisfactDrily,  and  have  the  advautAgeoflMiogeaslf 
rogulaletl  )u  cane  a  charge  alioiitd  Qot  work  well,  besides  Involriug  bat  smnlt  costs  fat 
repair*.  The  fanner  is  a  Terv  Ininortatit  item  iu  working  ore  of  about  1,000  omten 
Water-backs  have  been  used,  nud  latvlj  natcr-blocks  at  the  sides  Beem  t«>  shoir  b- 
crcoBoil  ecouoDiy  io  tbe  working  of  tbe  fhniacc.  These  fiiroooes  measure  aboat  4  fM 
from  tnj-ero  tn  top,  3  foet  3  inclws  froim  frouC  to  buck,  1  foot  9  inches  wide  at  tnyet^ 
and  a  few  itichcH  wider  at  tlie  mouth ;  Atim  tuyere  to  sole,  nlHiiit  15  inches.  Tbe  sol* 
inclines  to  the  Ispping-bolo.  Ouo  tuyere  is  goDerally  nsod.  At  one  time  the  height 
of  tbe  furnace  was  cbaugcd  to  14  fe«t,  and  tvro  tnyereq  were  tisi'<l,  but  owing  to  wist 
of  ore  and  <ilher  circuuisttiDCCS  ll  was  changed  buck,  tboni>b  tbe  ruuning  was  qaiu 
EQCCcasful-  A  campaign  iu  the  usual  furuave  lusts  four  or  live  weeks,  an«r  nhlch  it  li 
best  to  blow  out  and  put  iu  a  new  bottom.  When  brick  sides  are  nsed,  tbcy  ore  b; 
that  time  cut  out  so  luuoh  that  the  furnace  requires  greatly  increased  core  iu  norkiag. 
The  bottom  is  made  of  brsequo,  conipoaeil  of  ^5  coke  and  'i-o  fire-clay  by  measuni.  A 
little  more  fire-clay  is  nsnally  added  in  preparing  it.  The  miAtnro  is  ground  tocelbcr 
in  the  mill  until  it  is  as  fine  as  Bour.  TIiIh  makes  a  better  bottom  than  ooaiHvi  tuite- 
rial,  as  it  does  not  take  up  the  lead,  and,  if  moisteueil  just  cnoDj'b,  will  nut  craok. 

At  firet  the  ore  was  separated  into  foi3r  clasxcs:  A  1,  coQlBioiug  botwoen  S,WOBBd 
4,000 onncee  silver  per  Ion,  or  7  to  14  per  cenl.:  11,600  to 2,000 ounces,  or 3  to T per 
cent. ;  III.,  above  100  ounces,  or  0M2S  per  cent.;  and  IIII,  tbe  waste  of  Uie  miBe, 
averaging  40  ouucett,  or  0.14  pe«  cent.  Tlio  latter  furms  tbe  larger  part  of  the  ore  and 
hereafter  will  be  either  conceutrstcd  or  amalgam  a  ted,  as  may  prove  most  economictl. 
At  present  only  two  classes  ore  made :  anmltiug  oio,  whieU  averages  betweou  900  lOd 
1,000  onnoes,  aud  No.  4,  or  waste  for  the  present. 

The  minet^ilB  observed  in  the  ore  or  gangue  are  : 
Native  silver,  filiform  and  massive.  Dolomite. 

Cerargyrite,  where  the  rock  has  bcou.  dc-    Rhode chroaiti>. 

composed.  C'balcopyrite  (rare)  crystallized. 

Argentito  crystallized.  Pyriie  crystallized. 

Autimonial  silver,  (not  dclermined.)  Marcasite  crystallized. 

Niccolite.  Calcitc  crystallized. 

Anuabergito.  Oraphite, 

Galenite  crystallized.  Quartz. 

Sphalerite  crystallized. 

e  of  the  following  Bubstnuces  bos  been  proved  by  tests:  cobalt,  in  tlu 


niccolite ;  gypsum,  probably  resulting  from  the  decnui position  of  some  snlphnreto.  Ai 
the  vein  runs  under  tbe  water  of  the  lake,  ore  ia  obtained  that  bos' been  exposed  toil) 
itctton,  both  fima  tbe  vein  and  as  bowlders.  Thegangaebns  become  quite  soft  and  i> 
usually  stained  green  from  the  preee^(^e  of  tbe  nickel.  The  niccolite  is  so  iuttautc!; 
mixed  with  nativo  silver  and  snlphurets  that  it  is  impossible  to  say  whether  tbe  pan 
niccolite  oontaius  silver ;  but  from  tbo  tests  muile  it  would  seem  that  it  does  not. 

This  country-rock  ia  diorite  iu  clay  atate,  pieces  of  the  former  being  inclosed  in  Bf 
ore.  The  native  silver  is  geuerolly  disseminated  through  tbe  ore  iu  more  or  less  dro- 
dritio  masses,  the  ]ioints  of  native  silver  forming  nuclei  for  tbe  de|ioait  of  niccolite  aDd 
eulphurets.  Sometimes  masses  are  fo and  weigbj eg  several  pounds.  An  anolysia  nf  i 
piece  of  native  silver  oovered  with  a  white  powder,  gave  the  following  results: 

Treated  with  water  it  showed  HCl,  in  solution ;  then  treated  with  acetic  acid,  il 
showed  COs,  HCl,  CaO,  MgO,  AeO,  FeO  j  dissolved  in  cone.  NOi,  it  left  a  brorni  po"' 
der  of  Fes,  Oj,  which,  treated  with  HCl,  left  a  black  powder,  from  which  NH.  0.  dis- 
solved A^.  The  balance  was  AgS.  The  moss,  therefore.  eorUtned  more  ArS  &>' 
appean  la'the  following  analysis,  which  shows  the  compositive  of  tbe  part  iuMtoU> 
iu  water  aud  acetiu  acid. 

AgCl 4.6.T 

Ag8 0.29 

Fe 0.26 

Cn OM 


G.16,  tbe  balance  being fins't''^ 
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lowing  are  analyses  of  Bamples  of  ore  prepared  for  ameltiDg,  and  represent  an 
f  aboat  thirteen  tons  for  each  sample. 


ANAI.YSES  OF  ORKS. 


AX. 
7.57 
6.94 

I  May  72. 
19.39 
4.35 

X  Jane  73. 
16.94 
9.65 

IV  June  71. 
23.15 
6.28 

XV  June  71. 
22.90 
7.73 

•  •  •  • 

1.88 
40.24 

J  7.53 

\  a84 
<  0.80 

•  •  »  • 

2.27 

8.30 
3.36 

"V.SS 

*6.114 
1.03 

ai445 
0.64 

..  13.23  27.20  30.50  36.13  33.78 

A  X  contained  Ni  2.53,  Co  0.65,  determined  by  blowpipe  analysis,  and  As 

irage  yield  in  fine  silver  of  389  tons,  smelted  in  1871  was  969.8  ounces  pertoii, 
er  cent. ;  in  1872  the  average  of  350  tons  was  911.6  ounces,  or  3.126  per  cent. 
Id  on  the  assay  w|is  for  the  two  years  99.15  per  cent.,  being  for  the  first  year 
per  cent,  and  for  the  second  over  100.    This  was  partly  due  to  the  difiQculty 
:  a  correct  assay ;  but  mostly  to  the  working  up  of  material  left  as  waste  the 

B  are  grains  of  metallic  silver'  in  the  ore  it  is  difficult  to  get  correct  samples. 

cimate  as  closely  as  possible,  four  samples  are  now  made  of  each  lot  of  13  tons  ; 

.ys  are  made  from  each  sample,  and  the  mean  of  the  12  assays  is  taken  as  cor- 

le  lot. 

9  used  for  mixing  have  been  pure  galena,  argentiferous  galenas  from  Colorado, 

rom  Little  Cottonwood,  Utah,  the  latter  being  the  most  satisfactory.    Colo- 

generally  contain  too  much  zinc  to  be  used  in  large  quantities  with  rich  ores. 

igh  galena  is  used  to  furnish  sufficient  sulphur  for  a  fluid  matte. 

ces  used  are  limestone  and  iron  cinder  fcom  rolling-mills,  or  iron  blast-furnace 

lien  a  siliceous  slag  is  required. 


ANALYSES  OF  THE  FLUXES. 
Limestone.  Mill-cinder. 

48.47 
5.03 

^0.67 


HiO 


1.72 
43.41 

99.30. 


SiOi 


75.06 
25.49 


Blast-Ainuice  cinder. 

28.25 

1.18 

9.04 

5.69 
55.25 


100.55. 


100.01 


1  cinder  has  at  8^.3  C,  the  sp.  gr.  4.293,  hardness,  5^,  fusibility  3,  and  formula- 

O2. 

st-fnmace  slag  corresponds  to  the  formula  7  (RO,  Si03)-f-Al3  O3,  SSiOs. 

I  used  in  the  low-blast  furnaces  has  been  liammondville  and  Connellsville 

coke  from  the  Detroit  gas-works,  trials  being  made  with  each.    To  obtain 

of  each,  the  amount  of  Silver  Xslet  ore  treat^  is  alone  taken  into  account, 

ie  amount  of  coke  used  includes  smelting  all  ores  and  flux,  roasting  matto^ 

issaying,  and  loss  in  weight. 

on  Hammondvillo  coke  treftted 0.83  tons  ore. 

on  Connellsvillo  coke  treated 1.27  tons  ore. 

on  gas-works  coke  treated 1.20  tons  ore. 


Hammondville. 

15.82 

74.6 


Connellaville. 
12.93 
81.1 


Gar. 
7.93 


Utah  coke. 

9.7 
68.7 


is  dctcrmlDcd  by  docimastic  assay.    The  ashes  contained  by  analysis: 


Connellsville  (f) 

....  22.73 
....  25.12 
....  6.95 
....  1.91 
....  44.64 


Gas. 

24.14 

19.69 

3.98 

1.25 

51.07 


Utah  coke. 


^59. 


26 


;>.34 
1.74 
31.37 


t  contained  2.23  sulphur,  and  needs  a  correction  for  oxygen, 
and  flux  arc  made  up*  into  charges  of  about  6  tons,  each  charge  intended  for 
nr  hours.    Two  and  a  half  tons  of  Silver  Islet  ore  are  called  a  unit,  and  the 
ouut  of  Icad'oro  and  fluxes  is  estimated  on  this  basis.    The  amount  of  \^^& 


[ 


I 
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In  eopli  charRo  is  so  nrranKed  Ibat  oda  poimd  of  the  eilveT-lPBd  (aert:  hleiy  prodoefd 
~~ill  coataia  ouo  ounru  of  uilvrr,  ut  betnueii  6  and  7  per  cent,  silver. 

The  Duxea  nre  added  iu  proper  proportion  to  prodace  a  basic  slag,  in  which  iroo  pre- 
dominates;  and  wIjeu  the  ore  ia  rjuning  ailiceouB,  enough  lime  ia  BDppliul  to  keep  Iba 
apeciQc  gravity  of  the  slag  ho  low  that  the  matte  oan  soparate  perfectly.  About  U 
per  cent,  of  alaf;  from  the  aanie  furnace  ia  addt^d,  parti;  tonso  up  any  rich  al^,  bnt 
eepcciaUy  to  make  the  charge  more  fusible.  Old  testa,  rRiiuing-ashe8,aweepingB,&c^ 
are  added  in  small  amounts,  in  proportion  to  tlie  production,  that  there  may  be  as 
accumulation  of  silver  iu  unneceaHar;  products.  Boasted  matte,  as  well  as  iron-ciadCT, 
is  used  to  make  a  fluid  slag  and  throw  down  the  lend  from  the  galena.  £iperioi>n 
shows  that  a  toixttire  of  both  in  a  eharKe  gives  bett«r  resnlt«  uud  a  cleaoer  sla^  thiD 
either  niouo.  The  largivt  nuiount  of  Silver  Islet  ore  put  through  in  t^enty-fonr  boon 
1b  2.T  tons  tn  a  fitniaco  j  tbu  average  is  abont  2  tons,  on  aucouut  of  tead-oitu  b«hi{ 
nsod  iaaltiod  of  litharge. 

pRODccra 

Sthrr-JmJ,  containing  0  to  8  per  cent,  of  silver,  which  is  cupelled. 

Matte. — Enough  aulplinretU  given  to  oavh  charge  to  keep  the  matte  Suid,  ami  prevent 
thu  fonuatiun  of  sows.  As  the  ore  has  hut  litUo  sulphur,  westoni  ores  are  n»ed,  and 
the  mattv  is  only  partially  rousted.  To  have  the  furnace  work  ^vell,  a  cako  of  matt« 
at  least  S  inches  should  be  produced  with  each  tapping.  If  iron-slag  ia  used  alone,  tlia 
matte  becomes  thick  and  Incloses  shots  of  lead,  which  wakee  the  assay  very  high,  aud 
oonseqneiitly,  the  loss  greater. 

The  uiatte  is  roasted  iu  heaps  and  nacd  over  again  until  the  resu  Itiog  niatt«  contain! 
BO  much  nickel  that  it  can  be  worked  for  apeiss  iu  thu  ruverhpratory  t'urnnce.  During 
the  roasting  there  is  a  partial  aifcating  out  of  the  speiss  oontained  In  the  matte,  su 
that  the  lumps  that  are  melted  together  coot-ain  a  larger  peicenlage  of  nickel  tiian 
tbat  better  roaated.  These  are.  therefore,  sorted  out  to  be  treated  in  the  spetas  proems. 
The  poorest  matte,  containing  0.33  per  cent,  silver,  was  produced  when  working  t'tali 
ores,  which  were  also  favorable  to  the  concentration  of  the  nickel.  The  fulTuwiag 
analyses  of  matte  show  the  increase  of  nirkel  as  it  was  worked.  The  copper  aud  a 
trace  of  gold  that  is  found  in  some  of  the  products  oome  mostly  from  wester"  ~~ 

ANALYSES   OP  MATTES, 

1.  2. 

Ni,Co,Zu 1.G7  T.3a        10.44 


i 


Ag 0J>g54       0.5014      0.8D2 

S 10.83         11.48        17.55 

Sb 2.38        traw 

Aa 4.18 

Slag 4.75 

Pe 72.Sa        69.06         57.59 

Sp.Gr 6.0672      6.1086      

Temp ;..    1708C       1«°3C     

No.  3  waa  matte  produced  in  a  high  fomace.  The  amount  of  iron  in  each  analysis 
is  Riven  by  difierence— not  directly  determined. 

^lu-dusl  collects  iu  the  chambers  to  the  amount  of  about  i  per  cent,  of  the  material 
smelted.  The  largest  and  richest  part  settles  in  the  first  cbamheT,  that  from  the  chim- 
ney containing  less  than  one-third  as  much  aa  the  first  chamber. 

It  is  mixed  with  lime-water  to  a  paste,  dried,  broken  np,  aud  smelted  on  the  charges. 
The  folloning  are  analyses  of  dust:  , 

1,  2. 

CaO 8.74         0.62 

MgO 3.C6         0 

f!^%S :::::;::;::::::::::::::::::::::::::::::;::;::::::::;;::::::;"■«    i^-* 

NiO 0.08) 

CoO 0.08  >  trace 

ZuO 6.23  > 

PbO 19.91        23.77 

Ag 0.3SC      oats 

Soa 9.ao       b.es 

SiOg 10.H        13.06 

Si?M ::::::::::::::::::::;::::::::::::::::::;::::::::::::;:::::::  '«     » 

Insoluble,  (coke,  &c.) 19.13        22.14 

9955        97.03 
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-This  is  thrown  away,  except  what  is  wanted  for  flax,  or  what  is  too  rich  in 
)  be  rejected. 

ssay  is  generally  lees  than  5  ounces  in  silver,  and  sometimes  less  than  1,  while 
1  coutained  is  usually  less  thau  1  per  cent.  If  the  charges  are  put  up  so  that 
^  will  be  very  poor  in  silver,  the  loss  in  labor  and  fuel  more  than  balances  the 
n  silver. 

ANALYSES  OF  SLAG. 


1. 

10.77 

2. 

15.88 
3.39 
9.56 

33.80 

0.6k 
37.134 

3. 

24.99 
2.46 
3.34 

28.25 

0.007 
1.46 

4.            5. 
21.43      17J^ 

1.97 

8.04      4.92 

2.251 

1.59        1.78 

41.11 

16.14    39.36 

1.84      0.81 

0.017 

0.023    0.02 

33.77 

48.00  34.425 

99.89       99.97      100.61      97.06    98.84 

ala  for  (1)  13  RO,  5  SiOs-f-  AI3  O3  2Si09    Low  fhmaco. 

ala  for  (2)  14  (2R0,  SiOa )  +  3  (Ala  O3  2  SiO»  )    Low  furnace, 

jla  for  (3)  specific  gravity,  3,205  at  17^.8  C. 

ala  for  (4)  7  (12R0  llSiOa  )  -f-  2  (AI3  O3  2SiO,)  High  furnace. 

ala  for  (5)  Ore  smelting  in  reverberatory,  specific  gravity,  3.  733  at  64P  F. 

was  very  fluid ;  but  the  charge  did  not  work  as  fast  as  No.  3,  with  not  so  flnid 

r. — These  are  divided  into  two  classes,  those  rich  enough  to  be  smelted  on 
'ges,  and  those  that  are  too  poor.  When  the  furnaces  are  blown  out,  the  brick 
ire  partly  smelted  and  heavy  with  lead.  Those  away  from  contact  with  the 
f  the  furnace  are  more  or  less  impregnated  with  lead  and  silver.  The  latter  is 
and  filling  little  cavities,  crystallized  in  octohedrons  and  nearly  pure, 
ing  would  be  the  best  way  of  treating  this  material,  but  amalgamation  has 
id,  although  a  large  part  of  the  lead  is  lost,  which  also  causes  the  loss  of  quick- 
be  very  heavy. 

OUPELLATION  OF  SILVER -LEAD. 

imaces  are  English,  with  blast  below  the  fire-grat-e,  and  on  lead  bath ;  the  fuel 
Briar  Hill  soft  coal.  The  tests  are  made  of  ground  limestone  and  fire-clay,  in 
ortion  of  3  to  1,  stamped  into  the  ring  while  moist.  When  full,  the  tests  hold 
tO  pounds  of  silver ;  but  the  cupellation  ends  when  there  is  about  500  pounds, 
hree  days,  in  which  3  to  4  tons  of  silver-lead  have  been  cupelled,  and  consum- 
U  pounds  coal  per  ton.    The  work  done  by  the  cnpellers  has  been  improving 

the  litharge  being  poorer  and  a  larger  amount  of  lead  being  put  through  per 
LS  none  of  the  workmen  employed  have  had  any  previous  experience  in  smelt- 
as  not  been  without  a  great  deal  of  attention  that  they  have  attained  their 
skill.    The  old  tests  are  broken  up  by  hand  to  detach  the  buttons  of  silrer ; 

saturated  with  lead  is  smelted  on  the  charges,  and  the  balance  is  mixed  with 
:erial  to  make  tests.  One  test  will  sometimes  outlast  two  cupellations ;  bat  it 
4}  use  new  ones.  The  greater  heat  required  at  the  end  of  the  process  is  apt 
I  the  bottom,  so  that  flakes  come  oft)  thus  making  the  material  too  thin  for  a 
tnpellation. 

ANALYSES  OF  CRUDE  SILVER. 

1.  2. 

0.090  0.031 

0.004  0.008 

0.117  0.106 

0.0058 

1.090  0.260 

0.0023  0.0015 

trace.  .... 


1.309  0.407 

ilance  is  silver. 

28  H 
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AMALYSKS   OF  LITHARGE. 

FftiO, iti^i  0.06               IJM 

CuO 0.W  0.3(i               111 

O.OW  0.072             UH 


H&O,    i 


A«Oi    ( 

4.t3  1.71  *.« 

The  balanoe  is  osido  of  load. 

lliu  litbarge  ia  used  iu  tbn  cbargea  to  8U|ip]f  laad.  TUu  ctqUo  fUver  ia  rcfiuMl  ic 
f^rnpliite  cniL-iblcs  uud  orbC  iutu  born  wciKiiiu^  4&U  uuutvd.  llio  ikg  fruni  ivttniug 
coDtoinn  shuts  of  silvur,  OQil  ietbl■n^fo^e  mufted  annruuu  Uiu  luiul-balli  iu  tbocapelllag- 
tanauo,  tbe  shimininge  gning  ti>  the  blutt-flirDnce. 

The  UneiietMi  of  tbo  baia  is  909,  untl  guncrnlly  1)911.0  tUuuiuuiltliv,  by  Ucibrd  SUM 
Uint  aanay. 

In  tbo  mriniug  ■lug,  which  is  mostly  ailic:it«  of  luad,  (Haud  imiug  (laud  iu  roliuii 
tbu  follawiiig  metala  bave  b««ii  found: 

(Ni,  Co)0 OSSB 

CiiO oaB 

Bio ooai 


bSs;" 


AbOj aoc6 

nicilEL  and  cobalt. 

Nickel  and  cobttlt  ore  fonnd  in  &U  the  prodQcM,  caiiocially  in  ft  icreeci  coating  tbit 
coyeni  the  tMin,  and  put  of  ithich  BKema  to  be  a  componnd  of  nickel,  similui  10  tiM 
£apfer-iUmtfitr  fonnd  in  Gaar-Kup/er,  coo  toluing  outiiuonj'. 

FtoDi  tbt)  aiielysFB  of  tbo  mattva,  it  will  bo  aoen  that  Ibu  nlukel  containod  la  tbo  on 
ia  ci>llFCti:il  iu  the  luatte,  the  iiercL'Uta^i)  iucrcaaiug  ciich  tinio  thu  ruaated  uiiktto  goes 
thfoagfa  the  low  fiiruqce.  Wlien  it  Teacbea  about  14  ner  cent.,  the  matto  beging  lalaks 
the  appearance  of  apeiss.  It  is  theu  amotted  in  tbo  reTorbtratory<  with  acreonioKi 
fhim  tho  roosting  piles,  wbirli  cuiit^tiu  a  ROnd  deal  of  nrsetiic,  HUlphnret  leod-orcn.  lud 
BllicBons  chimney-alOK,  or  otbrr  mnluritil,  to  tshe  up  tbe  oxidized  Inm.  The  slag,  eou- 
taluiDj;  aoiue  iiichel,  goea  to  tbu  bliwt-furoace ;  tlia  Hilver-Iaiul  JH  cupelled;  the  mUU, 
poor  in  nic1c«l,  is  roosted  ;  and  lastly  the  Bpeias,  ooDtoining  35  per  c*^ot.  of  niokel  aixl 
cobalt,  is  roservcil  fur  further  treatuient. 

Tho  procpfw  for  tre^ttine  the  speias  bas  not  yet  been  fully  deoidod  npon.  At  iireatnt 
It  is  molted  un  a  leail-both,  which  Lakes  u])  about  twu-Uiirds  of  Iho  silver.  It  is  Ukd 
gmunil  fine,  roasted  nith  salt,  and  the  ailver  txtiiicted  with  a  solution  of  CoClb  Thf 
residue  will  be  either  sold  iu  this  state,  or,  if  it  proves  mure  profitable,  the  nickel  uhI 
cobalt  oxides  will  bo  extracted.  At  preseul-,  oxperiineuts  are  making  to  detemuae 
which  is  best.  The  spciss  bfter  li^ching  shows  but  a  few  ounces  of  silver  per  Idd, 
>ud  laboratory  experiiuonts  sboir  tbiit  when  tbe  pro]H.'r  roast  ing-furuaoea  ore  in  use. 
tbe  loss  uf  sliver  iu  residues  will  be  very  small.  As  there  arc  several  tuns  of  nickel 
nOw  on  baud  In  the  dlQercnt  prodncts,  its  vuluo  will  form  a  considerable  item  ia  Ihi- 
ecouomieal  working  of  tbe  ore.' 

H.  C.  Hobu,  Pb.  B.,cbeniist  at  the  works,  to  whoiD  I  am  indebted  for  aseiatauceiD 
preparing  this  article,  and  who  luude  all  tbo  analyses  of  Iho  dilFeront  product*,  msli- 
tuted  the  followinK  experiments  to  determine  tbe  solubility  of  AgC'l  in  diOurent  ehlo- 
lidee  used  cold.  From  tbe  table  it  will  bo  seen  that  L'aClj  is  a  much  better  solreDt 
tbau  NaCl,  commonly  uaed  iu  the  Augustiuo  process. 

At  Ti^owH,  in  Hungary,  iu  1^^,  u  cold  solution  of  salt  was  nscd,  flowing  contis- 
nnuslyi  and  it  was  our  puriioao  to  imltato  thla  process  ou  a  small  scale,  on  occoantof 
tta  sinipUcily.  A  solution  of  bypiaidphite  of  soda  of  tho  same  strength  as  that  nnd 
is  the  Patera  prn«ei»  at  JnacbiinHtbiil  would  dissolTO  about  twico  as  much  silver  as 
MmceiitratiMl  CoCli,  but  tbe  latter  Is  tu  be  recomnieuded,  as  it  dissolvos  six  lipuia  mon 
tluui  salt,  and  can  Iw  used  io  the  antomatlc  ptoceaa  of  T^owa. 
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Table  ofwlubilUp  of  AgCl,  in  Afferent  ohUmdea. 


Nmda. 


KCl 

NaCl 

NH4CI..., 
CaCl, 

MgCt 

Bi^'l 

FeCU 

FcjCU... 

MdCI, 

ZnCl 

CoCl, 

PbCU 

Xa,OkS,0 
Sedation  A 
eolation  B. 
Solation  C. 
BoloUooD. 
Solation  £. 


3 


t 

^ 

S 


84.95 
S5.96  (a) 
2a  45 
41.t26 
36.35 
37.33 
30.70 
37. 4d  (b) 
43.85 
53.34 
44.48 
0.99 


(b) 
ib) 


i 


0 


190.6 
190.6 
24^.5 
240.5 
240.5 
340.5 


240.5 

240.5 
240.5 


a 


a  0776 
0.1053 
0.3397 
0. 5713 
0.5313 
0.0570 
0.1666 
0.0058 
0.1996 
a  0134 
0.0533 

ao 

0.8160 

a3555«0 

0.5383 

0.2167 

0.3013 


t 


0.0564 
0.0793 
0.2551 
a4300 
0.3999 
0.04j{9 
0.1360 
0.iL;O44 
0.1499 
0. 0101 
0.0399 
0.0 


O 

CO 


1.1774 
1.3053 
1.0835 
1.4612 
1.3350 
1.3017 
1.4190 
1.4473 
1.4851 
L6005 
1.5736 
1.0094 

1.2968 
1.3416 
1.3836 
1.3023 
1.3249 


190.6 

190.6 

30O 

30O 

30O 

30O 

8O0 

210.4 

30O 

30O 

30O 

30O 

190.6 
190.6 
190.6 
190.6 
190.6 


^6 


0,6688 
0.0956 
0.37C4 
0.6283 

0.5339 

0.0558 

0.1803 

0.0064 

0.2226 

0.0163 

0.0627 

0.U 

1. 191  ie) 


(a)  Satanited  with  CaS04.    (b)  Acid,    (e)  Of  the  same  strength  as  that  nseil  in  the  Patera  process  at 
Joachimstha].    (tf)  Basic  reaction  ;  and,  therefore,  did  not  dissolve  much  silver. 


Analyses  of  solations. 


CaCU. 

PbCU 
MnCla 

mcif. 


A. 

B. 

C. 

D. 

17.70 

33.74 

33.60 

12.55 

a46 

11.42 

0.22 

_ 

_ 

— 

— 

0.41 

— 

„ 

0.77 

^^^ 

— 

— 

ao2 

— 

£. 


—  2.0715 


(a)  AjDonntitDot  determined ;  made  by  disiolvinj;  the  limestone,  of  which  an  analynis  has  been  )?iven. 
B  is  also  aolation  of  limestone,  and  A  and  C  are  made  from  Xa  4  ore.    £  is  satonOed  with  PbClf. 

The  object  of  tryiDgthe  compooDd  solations  was  to  determine  the  possibility  of  using 
aome  material  that  was  at  hand. 

A  concentrated  solution  of  limestone  answers  the  purpose  very  well. 

Experiments  have  been  ma<le  in  amalgamating  No.  4  ore,  over  30  tons  having  been 
treated  to  get  an  average ;  and  it  is  intended  to  continno  the  experiments  to  determine 
whether  the  large  loss  in  qnicksilver  is  due  to  the  machinery  and  process  used,  or  re- 
•alts  from  the  character  of  the  ore. 

The  ore  cannot  be  cbloridized,  on  account  of  the  large  amount  of  lime  it  contains. 
After  roasting  and  chloridizing,  only  43  per  cent,  of  the  silver  was  produced,  while  an 
average  of  87  per  cent,  was  obtained  by  raw  amalgamation.  The  uiccolite  goes  into 
the  amalgam,  and,  on  smelting,  the  sponge  obtained  is  separated  on  top  of  the  bullion 
aa  a  speias,  which  contains  about  4  per  cent,  of  silver,  8  per  cent,  of  nickel,  and  3  per 
eent.  of  cobalt. 

The  bullion  is  about  666  thousandths  fine ;  or,  if  the  black  amalgam  is  separated  and 
melted  alone,  two  grades  are  produced — one  over  .800  fine,  and  tho  other  .470.  As  the 
total  amount  of  metals  in  this  class  of  ore  is  about  3  per  cent.,  it  is  doubtful  whether 
dreanng  would  save  as  high  a  percentage  as  can  be  got  by  amalgamation. 

The  fuiceeaeful  working  of  the  poor  ores  will  give  an  impetus  to  mining  on  the  North 
inbore,  and  many  miners  that  are  now  under  a  cloud  on  account  of  not  finding  **  that 
rich  strike  that  would  excel  Silver  Islet,"  will  make  their  steady  profits  from  tho  largo 
dapoaita  of  low-grade  ores,  and  may  not  unlikely  be  surprised  at  some  lucky  moment 
by  working  into  a  rich  pocket.  It  is  not  to  be  supposed  that  Silver  Islet  is  something 
oniqne,  where  there  are  so  many  good  indications. 

Were  it  not  for  the  duties  on  lead-ores,  the  North  Shore  of  Lake  Superior  could  pro- 
iride  us  with  the  proper  mixture  of  ores  containing  gold,  silver,  lead,  copper  and  nickel, 
to  make  practicable  /the  most  economical  treatment  for  the  products  of  this  rich  bui 
poorly-developed  region. 
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Undoubtedly  a  more  complete  prepartition  of  tbe  ore  at  the  mines  is  desirable,  there- 
by saving  at  least  50  per  cent,  uf  tbe  cost  of  snieltio)^;  and  90  i)er  cent,  of  wastet.  It 
takes  time  and  skill  to  pat  in  motion  tbe  complicated  machinery  of  a  perfected  mining 
enterprise,  such  as  Germany  has  only  just  completed,  and  that,  too,  with  her  centuries 
of  expedience  and  skilled  rank  and  file,  all  well  trained  to  their  appointed  tasks,  from 
the  little  boys  that  roll  tamping  clay  for  three  farthings  a  day,  to  tbe  aognst  Berf' 
hauptmann  who  directs  the  pens  of  a  thousand  assistants,  collecting,  collating,  and  con- 
densing the  figures  and  experiences  of  a  large  empire. 


CHAPTER   XVI. 

THE  SMELTDTG-WORKS  OF  THE  HARZ. 

The  object  of  this  chapter*  is  to  present,  for  parposes  of  comparison 
with  American  practice,  tbe  exact  conditions  and  methods  obtaining  at 
the  present  timi)  in  some  of  the  best  metallargical  establishments  of  the 
Old  \yorld,  where  the  experience  of  centuries  has  led  to  the  recogni- 
tion of  principles  and  the  adoption  of  rules,  a  knowledge  of  which  most 
sooaer  or  later  become  general  among  the  practical  metallnrgists  of  this 
country,  if  a  permanent  success  is  to  be  here  achieved  in  this  branch  of 
imdustry.  Such  a  knowledge  may  be  arrived  at  in  the  United  States, 
as  it  was  reached  abroad,  by  tbe  slow  and  costly  method  of  experiment; 
or  we  may  cut  short  the  period  of  doubt  and  loss  by  an  intelligent  study 
of  the  results  already  achieved.  It  is  certainly  not  necessary  that  all 
the  problems  of  the  past  history  of  metallurgy  should  be  worked  oat 
again,  merely  because  this  is  a  new  country ;  and  it  seems  to  me  a  mat- 
ter of  direct  and  weighty  importance  to  our  western  smelting  industry 
to  inquire  in  what  respects  the  experience  gained  abroad  may  be  made 
useful  to  us.  The  chapters  bearing  on  such  subjects  in  the  present  re- 
l)ort  are  intended  cliiclly  for  those  who  are  eii^j^aged  in  the  treatment 
of  western  silver,  lead,  and  copper  ores ;  and  the  works  of  the  Harz, 
Avhich  constitute  the  subject  of  the  present  chapter,  are  particularly  wdl 
suited  for  the  purpose  in  view^,  since  they  deal  with  ores  in  many  cajies 
identical  with  those  of  Cohmulo,  Utah,  and  Nevada.  Indeed,  large 
(luantities  of  American  ores  have  been  shipped  for  treatnient  to  these 
very  works,  and  the  fact  that  this  can  be  done  with  profit  speaks  loudly 
in  favor  of  the  superior  system  and  economy  which  can  thus  overcome 
the  disadvanta<^e  of  five  thousand  miles  of  transportation.  The  simple 
but  thorouf^h  and  detailed  description  of  the  processes  of  the  Harz  given 
in  this  chapter  will  furnish  numerous  hints  to  American  furnace-men  of 
which  they  will  not  be  slow  to  take  advantage.  But  in  order  to  secure 
the  full  benetit  of  such  an  opportunity,  and  to  make  the  comparison 
niore  than  a  merely  implied  one,  the  succeeding  chapter  has  been  writ- 
ten upon  the  avoidal)le  wastes  occurring  in  our  western  smelting- works. 

I  should,  perhaps,  add  that  these  chapters  are  new  and  original,  cou- 
taining  matter  never  before  published.  The  latest  improvements  are 
included,  and  the  subject  is  treated  exclusively  from  the  stand[X)int  of  a 
desire  to  confer  an  immediate  and  practical  benefit  on  American  ])rac- 
tice.  The  technical  knowledge  and  experience  and  the  untiring  indus- 
try of  Mr.  Eilers  have  a<3Complished,  in  this  instance,  a  work  the  value 
and  the  difiiculty  of  wiiich  practical  metallurgists  w  ill  universally  re- 
cognize. 

*Tlii3  chapter  has  beon  i)nncipally  prepartMl  by  Mr.  A.  Eilers,  whose  rcpxitation  as  a 
skillful  metallurgist  retiuires  no  indorsement  from  me.  The  weipjhts  are  usuaUy  pivt-a 
iu  German  centna-  (abbreviated  ctr.)  of  1 10  pounds  (nearly)  or  50  kilograms. — R.  \V.  K. 
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Special  ackDOwleilgmeuts  are  due  for  friendly  reception  and  assist- 
ance, and  for  communication  Of  all  desired  details  of  practice,  to  the  fol- 
lowing gentlemen :  Berghauptmann  Ottilise,  Oberbergrath  Koch,  HUt- 
tenmeister  Kast,  and  Obermeister  Fiuke,  of  Glausthal ;  Hiittenmeister 
Br&aning,  of  Andreasberg  ]  and  Hiittenmeister  Illing,  of  Altenan. 

I. — Feankenschabn  Works,  Clausthal. 

The  processes  at  these  works  have  been  repeatedly  and  very  fully  de- 
scribed by  various  metallurgists.  But  so  constant  and  untiring  is  the 
progressive  zeal  of  the  officials  that  hardly  a  year  passes  without  some 
improvement  either  in  the  smelting-ai)paratus  or  the  processes. 

At  the  present  time  the  round  furnaces,  described  and  illustrated  un- 
der the  name  of  the  Kast  furnace  in  one  of  my  former  reiK>rt8,  are  com- 
ing more  and  more  into  favor.  The  one  Baschette  furnace  still  in  ex- 
istence is  only  used  when  over-abundance  of  ores  renders  it  necessary 
to  work  up  extra  material.  The  second  Baschette  furnace  is  altered 
into  two  round  furnaces  ;  i.  e.j  two  of  these  smaller  furnaces  are  built 
into  the  old  outside  walls  of  the  former  Baschette,  so  that  they  touch 
each  other  on  one  side,  tbe  middle  wall  being  thus  common  to  both. 
One  large  furnace  of  the  Pilz  pattern,  with  eight  tuyeres,  is  also  still 
nsed,  but  is  not  a  favorite  with  the  men,  as  it  smelts  in  twenty-four 
hoars  not  more  than  one  and  a  half  times  the  amount  of  smelting-mix- 
tares  which  passes  through  a  small  round  or  Kast  furnace,  though  it 
has  twice  the  number  of  tuyeres  and  a  diameter  one-half  larger  at  the 
level  of  the  tuyeres  than  the  latter  furnace. 

The  Frankeuscharn  Works  treat  the  following  ores : 

1.  Dressed  galena  from  the  Burgstadt  vein-system,  with  56  per  cent. 
Pb  and  0.00  per  cent.  Ag. 

2.  Dressed  galena  from  the  Bosenhof  vein-system,  with  56  to  57  per 
cent.  Pb  and  O.OS  to  0.00  i3er  cent.  Ag. 

3.  Dressed  galena  from  the  Silbermaal  vein-system,  with  50  per  cent. 
Pb  and  0.14  i)er  cent.  Ag. 

The  mine  Hiilfe  Grottes,  belonging  to  this  system,  furnishes  still  richer 
silver-ores,  containing  52  to  07  per  cent.  Pb  and  0.18  to  0.21  per  cent. 
Ag.    (This  vein  is  in  places  18  meters  thick.) 

4.  Dressed  ores  from  the  Zellerfeld  vein-system,  with  50  to  68  per 
cent.  Pb  and  0.105  per  cent.  Ag. 

There  are  small  quantities  of  ores  from  other  veins  coming  to  the 
works,  but  the  above  four  furnish  by  far  the  largest  amounts.  Besides 
tiiese  ores  considerable  quantities  of  foreign  undressed  silver-ores  have 
been  treated  at  the  works  since  1873.  But  the  latter  are  as  yet  smelted 
Ibr  themselves,  in  order  to  extract  the  silver  as  speedily  as  possible. 

The  four  kinds  of  dressed  galena  from  home  mine^  are  so  mixed  that 
the  contents  of  the  mixture  are  throughout  the  year  from  56  to  62  per 
cent  Pb  and  fiom  0.00  to  0.1  per  cent.  Ag. 

According  to  an  analysis  by  Uampe,  made  during  the  latter  part  of 
1869,  such  an  ore-mixture  from  the  difit'erent  mines  as  it  went  then  into 
the  smelting-mixture  contained — 

Quartz,  (SiOaO  (and  clay  slate  T) 12.874 

Heavy  spar,  (BaO,S03) 1.461 

Calc  spar,  (CaCCOi) 2.380 

Bitter  spar,  jCMgO,COi) 0.958 

Carbonate  ot  iron,  (FeO,C02) 6.749    Fe 3.258 

Gafena,(PbS) ''^•^^I  S^..'!!.";  ^596 


Wias 
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SalpbidoofBilvor.CAfiS) "'"Jsf.."";    aoif 

8alphid8  0fKine,(Zn8) '■^""j  S?. .'""  .  oiffli 

Copper  pyritM,(Cn,8,FeA) 0.911  J  Fe 0.277 

Iti 0.3IB 

Iron  pyrites.  (FeS,) "-^^^  j  y"- -- ^  JlK 

SulpliiJo  of  antimoiiy,  (SbS,) 0.r).1T  j|'' ^^ 

K).89-2 
Total  sulphur 10.847  per  wnL 

Tbia  analysis  may  not  absolntely  represent  the  present  ore-mixture, 
but  it  gives  an  approximate  idea  of  its  composition. 

Tliis  ore  is  treated  iii  a  Buielting-inisture  with  roasted  lead-matte, 
(ooutaiuiag  lead  and  copper,)  copjjer  slag  i'rom  the  Oker  Copper  Works, 
(coutainiog  1.5  per  cent.  Cu  and  50  to  64  i>er  eeut.  Fe,)  slag  from  the 
same  smelting  at  the  Clausthal  Works,  dressed  furnace-scrapings,  dnst 
from  the  condensation  chambors,  uiatte-slag,  and  oucasioually  altw  with 
Buiall  quantities  of  rich  litharge,  salamauderii,  and  other  materials  whicli 
must  be  worked  up  into  nseful  shape. 

Usually  a  charge  wonld  be  composed  about  as  follows : 

Oro iM 

lioitsteil  tnfttto 61 

Copper  sing  from  Oker M 

filog  fVoni  Mmo  ainehiuK £13 

Lj>reeBed  ftiiiiBoe-WMiipiDge  nuidibrU 3 


To  show  late  averages  of  the  composition  of  charges,  I  give  here 
those  smelted  in  ronud  furnace  No.  4  dnring  April,  1873,  (thirty  days,) 
and  in  the  Baschette  furnace  during  February  of  the  same  year.  At 
the  same  time,  the  quantities  and  contents  of  useful  metals  iu  the  pro- 
ducts, us  well  as  the  fuel  used,  are  given. 

1.  EOtTND  FUENACB  MO.  4, 

Materials  in  the  charge  smelted  during  April,  1873. 


CiJeDTBlpA  iJf 


Dressifilcre 

Knoated  Iciul-motte 

Copper  bIbks  from  Oker 

Copper-iuattu  hIi^  from  owu  trorke 

Lead-niatte  slai-s 

Slag  from  same  Hinult in g 

Rich  litharge 

Dressed  scrapiDgs  aotl  d4bri» 

Dust 

Total  luateri  ah 320 

Coko  used ., 43, 

[Calculated  for  tho  whole  charge  this  sbowa  a  conBawption  of 
l'i.3  per  ceut.  coke.] 
Products ; 

Argentiferous  lead 61, 

Leiul  matte 6a, 

Slag. 

Ag. 

The  lead  coiitBioed  pcrceut 0.15 

The  lead-matte 0.035  to  0.03 

TJiesIa^ 0,0007 


1«0        1 

51,250 

5»   , 

5-J.lGO 

3,;i00 

7*.0B 

0-i^ 

l.HOO 

i.-rs 
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2.  BASGHETTE  FURNACE. 

Materials  in  the  charge  smelted  during  February^  1873. 

ore 165,000  100 

matte : 64,500  39 

lagsfrom  Oker 108,000  65.4 

tteslags 96,600  58.4 

m  same  smelting 92,400  56 

2,250  1.3 

»tal  materials 528,750  320.1 

ed 68,400  41-5 

[used 1,080  0.65 

txlncts : 

erous  lead.-- 66,650  52J» 

tte 102^650  62.8 

A4i,  Pb.       Co. 

}  of  the  lead  x>er  cent 0.15 

s  of  the  lead-matte 0.025to0.03      7to8     5;5 

J  of  the  slag 0.0007     0.46 

mparison  of  tbe  workings  of  tlie  two  farnaces  shows  that  there 
eality  very  little  differeDce  in  the  consumption  of  fuel  and  tbe 
3f  the  products.  Tbe  proportion  of  argentiferoas  lead  to  lead- 
produced  is  apparently  more  favorable  in  the  round  furnaces, 
B  proportion  of  lead-bearing  materials  to  ore  in  the  two  charges 
lifferent,  and  so  favorable  for  the  round  fnmace,  tiiat  tbe  com- 
e  value  of  the  above-mentioned  figures  becomes  very  doubtful 
respect ;  and,  in  fact,  the  only  thing  which  in  comparison  with 
and  fnrnace  can  be  brought  against  the  Baschette  is  the 
^  difficulty  of  keeping  the  hearth  clean  on  account  of  the  depth 
reast  to  breast 

slag  from  this  first  smelting  falling  from  an  average  charge  of: 
,...     i?o 

lead-matte 51 

)I)€r-8lag 60 

>m  same  smoltiog 93 

scrupiogs  aod(f^&m 3 

307 

QS,  according  to  an  analysis  by  Hampe,  (August,  1870 :) 

37.908 

l..'>08 

32.695 

1  «v,  5  0.663  8. 

^-^^  )  1.160  Fe. 

8.320 

5.416 

1.302 

3.948 

3.896 

...* 1.020 

0.419 

1.013 

0.038 

0100  5  0-o^s. 

0.0007 

ooro  5  0<>^s- 

..^ 0.708  - 

100.1847 
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There  are  in  use  at  proaent  eigbl  round  furnaces  willi  four  tayiMW 
(water-c«oiwi)eiKili.  In  tlirue  furmici's  the  tuyeres  h«vo  at  the  moadi 
a  iliameter  of  '-i^  inches,  in  tbo  others  1^.  Tbere  is  no  perccptibta 
diSi^rence  in  the  running  of  the  furnacea,  thoagh  they  are  iill  worke4 
nudcr  the  eiime  pressure  of  blast,  i.  e.,  with  eight  to  teu  liu^g  quick-'* 
silvor.  Tliere  is  no  iinportaat  deviation  in  the  dimensions  of  the  6v 
•antxft  built  lately  from  thoae  erected  at  first  and  desoribed  in  M. 
report  for  1871.  A  fifth  tuyere  which  it  was  thought  advisable  a  sbm 
time  ago  to  try  iu  the  breast,  immediately  above  the  slag  openinA, 
hss  been  disciirded  as  uunecessury,  and  iu  some  casea  even  detrimeniaL 

There  is  furlhermore  one  Raacbettc  fnrnaee  with  five  tuyeres  iu  eatlk 
of  the  litngsidesiuidone  in  eueh  short  one.  These  tuyeres  have  a  diam- 
eter of  !<{  indies  at  the  mouth.  The  following  are  the  dunensionsof  this 
furnance : 

noiglit  from  tlio  fnmace-floor  to  chfttgo-Qoor 17  10  yi 

llefgbt  fninichftrg«-fl"iirti>ui>[K>ri!<lf(oof  boahia 3  " 

Hoigbt  Irom  funnice-flixir  lo  uppi-r  uiIgH  gfliMriieB !W            ._ 

Iteislit  fromfumucB-floorumiiiMfreilacof  bcuiih-plftli' 1  |l 


I 


__.  ^ .11  fiiniace-lloor  to  Ll|;licst  point  of  imie-tit 

llfiuht  from  furnace-floor  to  lowpr  ctigo  of  walcr-lrough 

]li)i)tljl  fi'iiiii  farnaoH'floar  to  upper  cAXec  of  iitone,0Krr7iiig  HCh  over  breast 

llvi^lit  rn>iii  upiiereilgearlKfUrlb-plut'^  to  luwust  tuyeres 

Ueljjiit  ftom  npiiei  etlgo  uf  benrlh-p1nte  tt>  iiULt  folluwiug 

Uiiight  from  upper  udgt!  of  bcarlh-pliiteto  Ibelii^betit 

Helgbt  from  upper  edee  of  Uearth-plnto  to  oi'Xl' to] lowing 

Height  froinnp|rar  c(1k»  of  beartti-plute  to  uuxtlullowiug 

Oator  lengths  furniiM  just  bbloirchMge- floor 

Outer  length  of  furnBoeJQst  above  cbarge-lloor 

Duplh  of  InmscB  meascred  onialde , 

iDBido  Hive  of  fnmHco  at  level  of  tnyerea 3  b; 

Inside  nViB  of  fiiruace  nt  iipperedgeof  bosbes 5by  <         * 

Iloriioylul  diBtau™ of  tuyertu  froiu  iniildlo  to  uiiiiille 1         4 

There  is  also  one  roand  famace  of  the  Pilz  pattern  with  eight  tayerig 
of  1.^  inches  diameter  at  the  mouth,  the  dimensions  of  which  are  tie 
following : 

Feat.  Incht 

Height  from  fnrnnce  floor  t4)  tuyeres .   4  4 

Height  from  furnacu-floor  lo  slag'Bpoiit 3  i 

Heigbt  from  fiirnaco-lloor  to  ohurge-floor 31 

Height  from  furnace-floor  to  chivrgK-openiug S3 

Height  from  fiimoce-lioor  to  goa-ttue IS  I 

Inaide  diameter  from  furunce-floor  to  a  height  of  2  foot  Sfinchcs 4  4 

luBide  of  dinmetor  of  furuuueat  level  of  charge-floor .  6  t 

lusitlu  diumcter  of  charge-funnel G 

DtstlkDce  of  tuyeres  from  middle  liO  middlp 1  4 

Height  from  furnace-floor  to  middle  of  circular  blnst-pipe 8         < 


All  the  above  furnaces  are  supplied  with  wind  from  tbe  same  horizob 
tal  cylinder-blast,  (described  in  Korl's  Hiitteokunde,)  but  when  they  ae 
»11  in  blast  at  the  same  time,  tbe  prcsentmachinery  is  insufficient  to  fuj- 
uishthewindrequired.  It  is thereforelutendedtoerectanother  (vertical 
blast-engine  in  the  near  future. 

It  appears  from  the  abo^e  tables  of  charges  that  the  percentage  tf 
coke  to  ore  used  is  somewhat  larger  than  usual;  but  It  most  be  remarked 
here,  that  the  coke  at  th^  disposal  of  the  works  is  of  inferior  quality, 
containing  usually  from  14.5  to  19  per  cent,  of  ashes  and  from  4.35  to 
12.54  iwr  cent,  of  moisture.  During  the  month  of  May,  1873,  all  the 
coke  received- averaged  rather  better  than  usual,  and  contained,  ashes, 
from  8.5  to  10.5  iter  cent.;  moisture,  from  2.77  to  7.06  per  cent.  Those 
coming  from  Osterholz  arc  so  fur  the  best.  They  contain  on  an  average 
d.56  per  cent,  ashes  and  2.7  per  cent,  moisture. 
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3  nrgentiferons  lead  coming  from  the  ore-smelting  is  not  treated 
'arther  at  the  Glaasthal  Works,  bat  goes  to  Lautenthal,  to  be 

deprived  of  its  silver  by  means  of  zinc,  and  to  be  refined.  The 
natte  from  the  same  smelting  is  treated  farther  as  follows: 
s  thrown  into  large  heaps,  without  breaking  ap  the  disks  as  taken 
the  tapping-basins,  and  left  to  be  acted  npou  by  the  atmosphere 
veral  months.  At  the  end  of  this  time  the  matte  is  in  good  shape 
asting,  i.  e.y  it  has  cracked,  is  partly  decomposed,  and  falls  into 

pieces  upon  handling.  It  is  then  thrown  upon  beds  of  wood  in 
,the  heaps  being  very  large.  There  is  no  definite  limit  to  their  size, 
•t  in  height,  which  is  from  C  to  7  feet.  The  width  varies  from  15  to  25 
and  the  length  depends  only  apon  the  sapply  of  material  on  hand. 
Srst  fire  burns  from  four  to  six  weeks,  but  accomplishes  little  in 
d  to  the  elimination  of  the  sulphur.  The  matte  is,  however,  now  in 
lent  shape  for  good  roasting.  The  second  fire  shows  already  por- 
which  are  sufficiently  roasted,  and  which  are  taken  away.  Other 
of  the  heap,  however,  may  have  to  go  through  from  seven  to  thir- 
ires,  the  progress  in  roasting  depending  very  much  upon  the  state 
J  atmosphere. 

ate  sample  of  lead-matte  (April,  1873,)  contained  before  roasting, 
ding  to  an  analysis  by  Dr.  Fraatz : 

54.73 

5.90 

13.02 

0.18 

0.18 

0.06 

25.31 

99.40 

5  contents  of  two  samples  of  lead-matte  in'  copper  and  lead  were, 
Lliug  to  an  analysis  by  Kuhleman,  in  December,  1870  : 

I,  resulting  from  ore-smelting  with  Oker  copper  slags  as  principal  flux : 

5.5  percent. 

11. 0  per  cent. 

I,  resulting  from  ore-smelting  with  lead-matte  slags  as  principal  flux : 

4  i)er  cent. 

9  percent. 

the  roasted  lead- matte  about  two-thirds  are  added  in  the  ore- 
ing,  in  order  to  utilize  the  iron  coutuiued  in  it,  for  the  fluxing  of 
lica  and  the  removal  of  the  sulphur  from  the  lead  and  to  extract 
:  of  the  lead  from  the  matte.  The  remaining  third  is  smelted  in 
f  100  cwt.,  with  100  to  108  cwt.  of  unclean  ore-slag,  in  low  sump- 
ces,  with  open  breast.  These  furnaces  have  only  one  tuyere,  (not 
-cooled,)  and  have  the  following  dimensions : 

Peot.  Inches. 

;  from  hearth-plate  to  tuyere 1  2 

;  from  hearth-plate  to  top 6  6 

of  breast  at  level  of  hearth-plate 1  8 

of  breast  5  feet  above  hearth-plate 2  2 

of  back-wall  at  level  of  tuyere 1  4i 

of  middle  of  side  wall  at  level  of  tuyere 1  6^ 

ition  of  tuyere  wall :  in  6  feet  6  inches  from  hearth-plate  up 9 

of  furnace 8  4 

west  point  of  the  sole-stone  lies  below  the  middle  of  tuyere 3  3 

J  result  of  this  lead-matte  smelting  is  argentiferous  lead,  first  cop- 
atte  and  slag.  The  former  is  rich  and  goes  directly  to  the  cnpel- 
cimace,  furnishing  silver,  rich  skimmings,  rich  and  poor  litharge 
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an<l  hearth.  TUe  fnrtber  treatmeat  of  the  latter  products  may  be  fol- 
lowed ill  the  scbcme  of  Claosthal  processes  appended  to  tbis  chapter. 
The  second  product  {first  copper- matte)  is  well  roaat«d  io  lour  to  live 
fires,  and  them  again  emelted  iu  the  low-funtace  for  rich  argeotifciODS 
lead  :  ttevond,  copper-matte  and  rich  sl»g.  Tbis  lead  also  goes  directly  to 
the  ciipelling-t'urDace.  The  copper-matte  19  now  takeu  out  of  the  lead- 
processes  and  goes  into  tbe  copper-smelting  department.  It  is  roasted 
again  devL-ral  times  and  then  smelted  with  ore-slag  and  slag  from  the 
same  process  iu  sbaft-funiaces,  witb  closed  breast  aud  inclined  bottom, 
(rata  wbiuli  the  melted  uiaterials  run  coutiunally,  gatbering  and  separat- 
ing tbemselves,  according  to  specific  gravity,  in  basins  out-side  of  the 
furimce.  {Brilteno/cn.)  In  this  smelting  tbere  results  already  some 
urgent if'ero us  and  plumbiferous  blauk  copper,  which  goes  to  the  Altenaa 
smelt ing-works  into  the  copper- vitriol  department,  rich  third  copper- 
iniilir  and  rich  slag,  wbicb  latter  goes  pai'tly  back  into  tbe  »ame  process 
and  [lartly  into  the  ore-smelting.  Tbis  pro<:ess  is  repeated  uutil  nlLttie 
copper  JH  converted  into  black  copper.  Esact  data,  giving  averages 
for  tbf  year  1870,  may  Ije  seen  in  tbesebeme  given  below. 

In  Ibis  connection,  tbe  following  analyses  of  slags  resulting  from  tlie 
first  aud  second  lead-matte  smeltings  and  of  le^d  copper- mattes,  result- 
ing in  tliese  processes,  are  of  great  iutorest  to  the  metallnrgUt : 


aO, 30.679 

BaO,ai l.iW9 

FeO ii.m) 

^'"^ ^'^\k^k' 

AljOa 3.C0J 

CaO 4.B93 

McO , 1.273 

ZnO 5.346 


HaO l.:tll 

SSi °™ 

Cii,8 0,3&9   (^ 

Ag 0.0008 

Bba 0.01*3   J[] 

PCs 0.8G9 

100.  H78 

Slag  rctuUing  from  Ihc  tccond  lead-matte  smelting  fioat  a  charge  of  100  clr.  matlg  I 
on^lag — aaafygU  fry  Eampe.  ISTO. 

SiOj 30.704 

BaO,80. 1.032 

FeO 4a.  139 

FeS 1.839   15 

AljOa 7.552 

CaO 3.755 

MgO 1.313 

ZnO 4.4G7 

Pbo. i.jaa 

MnO 0.870 

KO 0.H33 

NaO 1.3B* 
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oS>\ ^"8 

C««8 0-486  J  g:^S.^ 

Ag 0.0008 

SM. O-lOl  joiSTllb. 

PO» 0.743 

100. 0398 
Besulta  of  analyses  by  Hamper  March,  1871,  of  four  samples  of  maiie. 


I. 

n. 

iir. 

IV. 

Lead-matte  from  ore- 
smeltiD;];,  the  charge 
was:  ore  1(0,  roast- 
ed lead-matte  51, cop- 
pcr-alag  60,  ore-ala;: 
93,  dreised  scraps  3 
parts. 

Same  matto  after 
roasting. 

Matte  from  first 
lead-matte  smelt- 
iDg,   the  charge 
being  100  matte 
to  1(^  parts  ore- 
slag. 

Copper-matte  ftwL. 
second  load-matte 
smelting-,       the 
charge  being  100 
matt«  to  108  parts 
ore-slag. 

l»b 

10.653 
4.620 
0. 2<i7 
0.0209 

53. 112 
2.110 
0.385 
0.315 
0.097 
0. 510 
0.383 
0.0i4 

26.877 

10.493 
4.123 
0.128 

o.o:m 

52.411 
3.459 
0.317 
0.239 
0.111 
1.486 
0.336 
0.061 
0.613 
4.235 

22.9663 

7.758 

12.502 

0.979 

0.0351 

4^972 

1.923 

0.282 

0.328 

0.148 

0.4U 

0303 

0.037 

35.795 

8.148 

ihi 

21.  .596 

8b 

0.419 

Ae 

0.058^ 

XT*  -•-••- 

ya 

40.955 

Zp  

1.893 

Iftt 

0.2^0 

Co 

0.376 

3n 

0.110 

so, 

0.195 
0.346 

If'.;::.::;:::::::::: 

SO. 

0.049 
24.928 

o   

Total 

99. 3149 

100.0000 

99.4731 

99.3531 

In  cupelling  tlie  argentiferous  lead  resulting  from  the  first  and  second 
lead-matte  smelting,  (the  latter  sometimes  called  first  copper-matte 
smelting,)  two  kinds  ot  litharge  are  produced.  The  poor  kind  from  the 
first  part  of  the  process  is  directly  sold ;  the  rich  litharge  is  further 
treated  and  occasions  a  number  of  subsequent  processes. 

It  is  first  partially  reduced  in  a  reverberatory,  the  results  being  lead 
with  0.01  to  0.016  per  cent.  Ag;  Abstrich  (mostly  oxide  of  lead)  and 
copper  scum.    The  fiist  is  deprived  of  it«  silver  by  means  of  zinc,  which 
IB  added  in  four  parts.    The  results  are:  1,  refined  lead  with  0.0005  per 
cent.  Ag,  which  is  sold ;  2,  Ahzug^  (copper-lead  scum,)  which  is  added  ia 
the  lead-matte  smelting;   3,  rich  zinc-crust,  with  0.075  per  cent.  Ag, 
Tvbich  is  added  in  the  lead-matte  smelting :  and  4,  oxides  of  l^ad,  anti- 
iQony,  zinc,  &c.,  which  are  further  treated  in  a  reverberatory.    From 
the  latter  result:  1,  poor  lead,  which  is  refined;  2,  skimmings,  with  68 
per  cent,  lead,  which  are  liquated  in  a  reverberatory;  3,  residues  from 
the  liquation,  which  are  added  in  the  lead-matte  smelting.    From  the 
,  refining  and  poling  of  the  poor  lead,  result :  1,  lead,  which  is  sold ;  2, 
antimonial  lead-skimmings;    3,  hearth;    4,  scums.      The  antimonial 
Bkimmings  are  liquated  and  the  result  is :  1,  lead,  with  0.03  per  cent.  Ag, 
which  is  added  in  the  cupellation ;  2,  Abstrich  residues ;  3,  skimmings, 
formed  on  the  lead  after  leaving  the  furnace,  which  go  into  the  lead- 
^atte  smelting.    The  residue  remaining  after  liquation  is  smelted  to- 
gether with  copper-matte  slag  in  the  round  furnace,  and  furnishes  hard 
l^d  with  0.0012  per  cent.  Ag,  which  is  sold,  bringing  one  thaler  (72 
<^nt8)  more  per  cti*.  than  refined  lead,  and  slags  with  2.38  per  cent. 
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Pb  ami  81),  n'lticb  are  iidded  iu  tho  lead-matte  smelting.    Tbe  liaidlo 
contaios,  according  to  au  uiialysis  b^'  Sebollmejer,  August,  18T1: 


Poor  litliarge,  whicli  is  sold  as  such,  contaias,  according  to  tbe  same' 
autbority : 


As  will  be  seen  from  the  foregoing  account,  the  Olansthnl  Works  dl 
not,  at  prt'aent,  deeilvfiizc  by  the  zinc  process  all  their  product  of  Rl 
g«ntifi'rou8  lead.  Tbe  lead  obtained  in  tbe  first  and  second  luatU 
smellint;  is  cnpolled ;  the  resulting  litharge  is  again  ivdneed,  and  onl 
tbe  product  of  this  tlual  redaction  is  desilverized  by  means  of  zinc  i 
Claitsthul.  Tbe  great  mass  of  the  argeutiferons  lead  from  tbe  on 
smelting  goes  to  the  desilverization-works  at  Lauteutbal,  and  tbe  ridi 
.  lead  from  the  lead-matte-smeltiug  is  directly  citpclled'  at  ClaosUi^ 
This  hitter  lofid  was,  however,  at  oae  time  also  desilvered  by  meim»  0 
xinc  and  tlien  refined.  The  following  analyses  by  Uampe,  Octoba 
1872,  show  tbe  composition  of  eut-b  lead  in  the  various  stages  of  tb 
process : 

I.  AnalsaU  oj  Um  fint  erfftali/eroM  l«ad  Jrom  Uai-tnati»-»mtUiiia.    II.    The  »ame  (t/kf 

taking  off  J'lnl  wuni  ("adi/itlir,")  oficr  lutliins  dovu  in  thr  ktlilc  IU.  Tie  toiiw  */Ui 
farlhrr  oAdalimt  and  jioling.  IV.  ihe  Dame  afleT  dtyriring  it  of  lis  Ag  bg  miavofU 
and  removing  the  abttriJi,  hji  poling.    V.   Litharge  ptodutxd  fron  lead  IV/ar  lAimarU 


L 

n- 

m- 

IV. 

T. 

0.00301 

o!(>(i1m 
o^ssjoo 

oitoif-v 

O.WIM 

o.ooauo 

O-OO-JM 

Trap  5. , . 

O.OOTiO 

:s 

pS 

Bg.a»i3 

tlB.M3l1 

9e.5»i9 

OT.8IMS 

leo 

.09 

m 

The  lead  resulting  as  merchandise  was  not  pure  enough  lor  the  rfr 
qniremeuts  of  the  tra<le.  For  this  reason  tbe  lead  re.siitting  Iroiu  tbe 
lead -matte- 8  melting  is  now  directly  cupelled,  and  from  tbe  Iitbarj;e  pr& 
duced  a  much  purer  lead  is  made.  I  was  promised  tbe  analysis  of  tbe 
marketable  lead  as  produced  at  present,  but  up  to  the  time  of  this  wri- 
ting it  ha»  not  reached  me.  Tbe  pn)du«t  of  Claustbal  does,  however, 
not  vary  much  in  composition  from  that  of  Altenau,  an  analysis  o{ 
which  is  given  below,  under  auothcr  bca<I. 

From  the  great  mass  of  the  Claustbal  argentiferons  lead,  which  il 
desil\-erized  by  means  of  zinc  at  Lauleutlml,   is  made  a  marketalil| 
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Ded  by  the  nse  of  steam,  vbich  oontains,  according  to  a  late 
of  Dr.  Hampe : 

itcd) 991963573 

0.00^198 

- 0i)00954 

0.001184 

0.000500 

: 0.0043W 

0.000361 


100 

)  lead  refined  at  the  same  works  contained,  according  to  Scholl- 

99.9R3139 

001413 

005698 

V.V.V.V.  \\\\  mm  V^ll ' "  * '  ^1  im  1^*  mim  \ -IVl*  V.VmV.  ™\        '005487 

00046U 

.... .... .... .... .... ...... .... .... .... .... ...... .... .... .....    .002289 

000834 

000680 


100 

h  forei^  silver  ores  coming  to  the  works  at  present  are  smelted 
te  campaigns  (withont  mixing  them  with  the  common  mixture 
ores)  in  order  to  extract  their  value  in  a  short  time.-  This  is 
Eivoiding  the  formation  of  the  many  intermediate  products  re- 
i  the  common  smelting  process.  In  the  summer  of  1873  there 
icipally  ores  from  Chili  at  the  works,  one  portion  of  which  car- 
silver  in  the  form  of  chloride,  in  a  very  qnartzose  limestone, 
mt.  Si02;)  the  other  portion  carried  some  4  per  cent,  of  lead, 
rable  admixture  of  zinc-blende,  and  a  gan^ue  of  quartz, 
ge  was  composed  as  follows : 

s  (obtained  throagb  Meier  of  Bremen),  10  ctr.,  (4  per  cent.  Pb,  1.5  per  cent. 

Ag  in  qaartz  and  blende.) 
from  Robertson  of  Hamburg) 40  ctr.,  (3  to  4  per  cent.  Pb,  1  per 

cent.   Ag   in  qnartz  uid 

limestone.) 
fit>m  tbe  "Iberg," 2  ctr.,  (4  per  cent.  Pb,  0.1  percent. 

Ag,  with  spathic  iron  and 

lime. 

30  ctr. 

r-slag 30  ctr. 

slag 60  ctr. 

ame  process 10  ctr. 

182  ctr. 

oslead 30  ctr. 

r  matte 18  ctr. 

contains  1.5  per  cent.  Ag. 
e  contains  0.10  per  cent.  Ag,  8  jter,  cent.  Pb. 
contains  0.0075  Ag,  1  per  cent.  Pb. 
a  half  ctr.  of  coke  were  nsed  for  15  trongfas  at  70  ponnds  =  1,050  ponnda 

llowing  are  the  average  lengths  of  campaigns,  quantities 
a  twenty -four  hours,  and  time  of  smelting  100  ctr.  ore  for  the 
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ronnd  E»st,  the  Rasrliette,  and  tbe  Pilz  furnace,  respectively,  »s  taken 
from  the  reconis  of  the  years  1S70, 1S71,  iiud  137^  : 
liengthg  of  campaigns: 

[  ATcrago,  51  y/eeka,  3  days. 
Bound  furnace,  4  tuyeres <  Shortest  campaigD,  16  treek*. 

(  LiODgest  caiDpaigu,  113  ntida. 

t  Average,  (14)*  19  weeks. 
Honad  fninace,  8  tnyoroa .... 1  Sborteet  caiupai|i;u,  (4)  13  neeks. 

{  LoDgeet  campaign,  'H  ■reaka. 

i  Average  15  weeks. 
EMohette <  RliottosI  tampaign,  5  weeks. 

(  Longmt  ciuuiiuign,  30  wepks. 
QanntHics  nf  oro  in  charge  amelted  ia  twentjr-funr  huar« : 

Ronnd  Turn acu,  4  tujiirea 70     «tf. 

Kuund  furnace,  8  Inyerea 96.5  «lt. 

Kiwctititw,  12  tuyerua lOLOvK 

Time  of  ameltiuf;  100  cti.  ore  In  cliBi;ge : 

Raand  fumuoe.  4  tnycrBs 34.16  hona 

Konud  fnrnaco,  8  tuyerEB 25.93  lioon, 

Boauhtitte aaOS  UooB, 

The  following  representa  the  work  done  at  the  Frankcnschara  Worta 
duriug  tho  year  1872 ; 

A. — Ore-tMelling, 
Tal^l  nnmber  of  IS-honr  abifts,  tj,220. 
Waifi'H  per  ahifb,  27  Bill>ergroacboD,  equivalent  to  $0,648. 

OreBuielred 9,300,000  kilograna. 

Matte  Bmelted 4,96C,3.'J)         " 

Okur  copper  nlags 5,&43,00B         ' 

Home  capper  alag _ 191,400        ' 

Lea<l-iuat(e  Bl8« 2,eB3.*i00        ' 

Ore-slftg 6,271.460        ' 

Rich  licbarge 19,800         ' 

Salamundtrs 9,ori0         ' 

Dreased-fnrnBce  lesiduea . 57,000         ' 

Made  and  used  dost 127,250        " 

Made  and  liswl  acotetiona 64,000         '' 

Huarlb  from  cnpeUiug-funiace 23,700         '' 

Total  obarge  ...t 29,4?7,400         " 

Prodnot : 

Ar^oiitiforous  lend . . .     5,425,700         " 

Ai-goutifBrous  lead-iuiitto , 6,3SS,bOO         ' 

Fncl  used : 

Coke 4,434,225  " 

Charooal 106,530  " 

Stone-coal l:!,817.5        ' 

(1  kilOKTOm  cbarjje  to  fi.47  chareu.)  ■ 

(For  lUO  ctr.  oro  =  3.34  la-hoor  shifts.) 

MaleriaU  v»ed,  praduoli,  andfofl  consumed,  ealcalaU!d  for  100  ctr.  ore.  I 

Mat.erial :  1 

O™ 100       I 

Matte 53.48 

Oker  copper  slag 6iS 

Home  copper  slag 2.06 

Lead-iuttllo  slag ESil 

Ore-sing 67 .« 

Kicti  litbarge OJil 

Salamanders . .......  —  ,,..,.... . .........  O.l 

Drceaed-fnmace  residnea , ......  Oil 

Dnst IX 
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Pirodnoto; 

AigeDtiferons  lead 58.34 

Lead-matte C8.69 


Foel: 


Ck^e 

Cliarcoal .. 
Btone-coal 


47.68 
1.14 
0.14 


B,^Roasting. 


fl.  Lead-matte,  used  after  roasting  in  ore-smelting  and  lead- 
matte  smelting 47,940,000  kilograms. 

Fuel  used: 

Wood 731  cubic  meters. 

Fhiggots 207,481  pieces. 

ft.  Copper- matte,  ased  after  working  in  copper-smelting 3,640,000  kilograms. 


Fuel  used: 


Wood... 
Ftoggota. 


69  cnbic  meters. 
12,604  pieces. 


C. — Lead-matte  smelting. 
Jkggregate  namber  of  12-boiir  sbifts •         1,130 

Materials: 

Matte  smelted 1,746,250  kilograms. 

Ore-slag 1,885,950 


t< 


Products: 

Argentiferous  lead 127,000         " 

Copper-matte 414,700         '* 

Fuel : 

Coke  used 440,600         " 

Charcoal 21,810         « 

Calculated  for  100  parts  matte  this  shows : 
Matte 


100 
108 


81ag 

Argentiferous  lead '. 7.25 

Copper-matte 2.3.8 

Coke  used 25 

Charcoal 1.20 

D.—  Copper-matte  emcUing, 

(Qaantitiea  given  in  kilogramR.) 


.     inregate  of— 

1 
■s 

1 

1 
1 

• 

Argentiferous 
lead. 

1 

•3 

1 

B 

1 

1 

p 
O 

1 

liilaiieltiiig 

LRMid  smeltuig 

[SHii  smeltiDg 

HriDtb  smelliDg 

MAsneldog 

176 
148 
76 
37 
80 
13 

311.250 
191,500 
92,850 
43,600 
31.900 
14,100 

291,600 

13,550 

14.' 950 

22,300 

8,000 

5.850 

1,700 

113,700 
90,850 
43,600 
24,250 
14,100 
8,200 

64,800 
78,450 
20,710 
11.690 
11.  OCO 
6.100 

3,960 

185.400 
96,200 
44,400 
24,700 
14,300 

2,610 

• 

1,140 

C60 

450 

00 

l\ical 

469 

685,200 

365,000 

291,600 

13,550 

52,700 

296,700 

201,750 

8,910 
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^.—CiipellaliOH  of  arijmliferOKt  had/iom  Ifad-mallii  mrUlnf. 


1 


Mntfrinl : 
Al^gCTitifoMiis  lend 149,250 

Frotlucts : 

Silver, 38B.95      • 

Pour  lilhftrge CI, 700           • 

EJcli  llibsrifo , 6C.7W         9 

JtalrfcA  (HUtimonial  BODin  or  Mack  litharge) 7,aM          " 

lIoMlJi.. W-yo          * 

Fuel  null  hearth  mBlerial : 

8tniw«o«l 15,eeT           ■ 

FnggQls* V*Opie«ai 

Marl 20, 550  fcaogB 

If.—ItfilTrriiation  of  tlie  argtntifinnu  I«nJ  rrduetd  Jtom  tkt  rfo*  Hrtaij/f  of  (»«  ImI 

AKgregalpnrniberof  Bhifls  of  skimmera -..  SH 

AKgn-gate  uuniUor  of  BUiftsof  liremeu 11 

Arupntiferons  lend 25,000  I 

Kieh  le«l  (firom  IcBd-inatW  Mueliing) 25,000  (  uO.OOOUU^ 

Ptodiicta :  ■ 
Hioh  ninc-OTUst  (excloHive  of  4,112  kilograiDs,  whlob  Kuaia  in  the 

mjddin  ketllo  to  gu  into  next  yeor**  worii) 4,696,5           • 

Poor  sinocmst. - 1,208           • 

Oxides  fhim  refiuing  (first  i>eriod) 4,300            » 

Oxides  from  poling  (laBt  period) 1,505            J 

Akvtg  (flrHt  Bcum,  fonuod  ia  meltiug  the  lettd] 5,5SIi            J* 

Befluwik-nd ^,Hf>  • 

ZlDD  oi«d 6.13            * 

Stone-cuttl  nsed 6,6.'W             N 

Faggots  UBBd 45  ^M» 

G.—LxquutinB  nfleait  ErSliet  in  Ihc  reeerbrralory. 

Chargtd - 4,500  kilofB 

Products : 

Poor  lead 2,  WOO           " 

Linnaliiou  reeidnea  (liriirze} JWO           " 

Abttrich l.IOO           " 

Fuul: 

Stooe-coal COO           " 

I'nggots 30  pieoob 

H. — SeduvtiOH  of  lUhargc 
LithftTRn  pTinrged ,. ... 

Pnnliicta : 

Hicblead 57,650 

JfcWrioft 14,500 

Cupriferous  8kiinffliDgs(£!rd(ji) 2,630 

Puel : 

Stone-CDoI 9,150 

Foggoto 780 

I. — Refining  of  laallrAtad,  UqualiOB-lead  from  "Abslricli,''  ^c,  in  rreerftfn 

Leadchnr^ 20,000 


*  Oiic  tiioiiMand  faggots  are  equal  in  vttuvl  M  34^  ctr.  of  bilumiuouH  coal. 

iSrSua  ia  the  name  given  to  a  Diixtnre  of  oicidea  of  lead,  (principally,)  copMK, 
other  nietak  in  amnller  ijnautity,  wliicb  may  either  bu  the  reaiduu  reniRiuing  In  A 
tiuu  or  tlie  sciiui  formed  un  the  lead  in  the  tiipping'l>aaiDai  oulj  au  impure  IemIm 
produced  from  it.    A  very  cnpriferous  tint  eeuni  iu  iu  some  works  culled  nAfidbr, 


USTl 

;ed  accord 
terms,  in  ; 


r 


18.  Sn; 
LaatentliL.lead,  31  ctr.,  con-  C  40.  Habd  lbad,  78  ctr.,  oontain- 

Los  0.0013  per  cent,  silver.    (Goee 
into  the  trade.) 


19. 
0.0012  to 
and  91 
reverbei 
ctr.) 


cent,  silver.  (Cu< 


residue  of   ah- 
ontaining  64  per 
antimony.    (Re-i 
>er-matte  slas  in\ 
ces,  100  ctr.,  *QLb- 
ctr.  siag.) 


41.  Slag,  73  ctr.,  containing  3.38 
per  cent  of  lead  and  antimony. 
(ToNa3.) 


V. 


20.    Pofl 
.)    Id  barrels  iniincs,  (Saig%T 
To  No.  3.) 


.) 


21.  AUHk 
0.0012  i)er 
cent     of 
(Liqaated 
charges  of 

22.  Cnp 
tain  in  e  0. 
and  6.6  ped 

vto  No.  1.) 


r  ■< 
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Prodnets : 

5^  pigs,  at  140poand8 17,650  kilograms. 

Abatrieh •. 1,000 

Lead'KriUze 1,550  " 

Hearth 100  '* 

Fnel: 

Stone-coal - 900  " 

Faggots 30  pieces. 

Marlased  for  hearth 1,486  Kilograms. 

E. — Liquation  ofAbatrich, 
Ab8tridi  charged 1...     13,500  kilograms. 

Products : 

Lead 4,350  « 

Liquation  Eratze 200  kilograms  (to  lead-matte  smelting.^ 

Liquation  residues 8,350         *'  (is  reduced  to  hard  lead.) 

Fuel: 

Stone-coal » 2,050  kilograms. 

Faggots 140  pieces. 

L. — Manufacture  of  building -atone  from  ore-ilag, 

36,655  PIECES. 
(100  pieces  No.  4  (12  X  6  X  6  inches)  are  sold  for  20  silbergroschen,  or  $0.48.) 

n.— THE  SAINT  ANDREASBERG  WORKS. 

The  bnlk  of  the  ores  treated  at  these  smelting-works  for  years  past 
has  been  of  foreign  origin,  while  the  mines  of  the  immediate  vicinity 
have  fnrnished  only  a  small  quantity  of  mostly  exceptionally  rich  silver 
ores.  These  mines,  of  which  the  celebrated  ^'Samson"  is  the  most 
widely  known,  on  account  of  its  eminence  as  the  deepest  silver  mine  in 
Europe,  carrying  at  the  same  time  enormously  rich  and  finely  crystallized 
ores,  have  all  reached  such  a  depth  that  mining  has  become  expensive 
and  not  very  profitable,  especially  as  the  pockets  of  rich  ore  in  the 
veins  do  not  occur  frequently. 

At  present,  since  the  smelting-works  of  the  Harz,  Freiberg,  and 
Mansfeld  have  formed  a  coalition  for  the  purchase  of  foreign  ores, 
which  permits  a  distribution  of  these  ores  as  suited  to  the  various  pro- 
cesses at  the  different  works,  and  acts  also  very  beneficially  as  far  as 
competition  in  the  pre  market  of  foreign,  especially  English,  smelting- 
works  is  concerned,  the  Andreasberg  furnaces  are  kept  busy  continually; 
while  formerly  frequent  interruptions  could  not  be  avoided. 

In  the  summer  of  1873  the  works  treated  the  following' ores : 

A. — Ores  from  the  Andreasberg  mines,  "Samson''  and  "Ncufang,'' 
which  consist  of  two  classes : 

1.  Lead-ores,  with  about  30  per  cent,  of  lead  and  0.1  to  0.75  per  cent, 
silver.  These  come  to  the  works  from  the  dressing-works  in  a  pulver- 
ized state. 

-  2.  Rich  silver-ores  proper,  with  a  trace  to  15  i)er  cent,  of  lead  (aver- 
age 5  per  cent.)  and  2  to  30  per  cent,  of  silver.  These  are  all  antimonial 
©ilver-ores,  and  are  furnished  to  the  works  in  small  quantities,  as  they 
^re  found  from  time  to  time  in  the  mines. 

B. — Foreign  ores,  which  contain  on  an  average  1  per  cent,  of  silver, 
^bout  half  of  these  are  "dry  ores,''  i.  e.,  ores  containing  no  appreciable 
s^monnt  of  lead,  and  half  pyritous  ores,  which  mostly  contain  gold  and, 
on  average,  10  per  cent,  of  lead.  The  gangue  of  the  foreign  ores  is 
i3iainly  siliceoas. 

29m 
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All  the  pyritous  ores  are  prepared  for  smelting  by  roasting  them  once 
in  sbaft  roasting- furnaces.  Tbese  are  10  feet  bigb,  have  a  rectaugnlai 
section  of  5  by  4  feet,  and  a  bottom  wbidi  is  inclined  botb  ways  from  a 
central  ridge  LJ  in  order  to  facilitate  the  discharge  of  the  roasted  ore. 

The  quartzoBe  dry  ores  nre  burned  when  in  the  form  of  pieces,  for 
the  ])uri>oso  of  making  them  tnnr«  ]>oroa8.  Ores  contaiuing  lead  mi 
ziuc-blende  iu  considerable  quantity  have  so  far  notlieen  roasted;  but  it 
is  intended  to  do  so  in  the  lUture.  For  this  purpose  a  reYerbcratory  is 
to  be  constructed,  about  45  feet  in  length  and  6  feet  2  inches  wide  in  tli6 
clear.  There  are  to  be  six  working  doors  on  each  of  the  long  sides,  nnil 
two  lire-gnites  for  bituminous  coal.  The  fnrnnce  is  to  be  connected 
with  extensive  condensation-chain bers,  in  order  to  save  the  large  qnan- 
titles  of  lead  and  silver,  which  would  otherwise  be  lost. 
'  The  smelting  ie  conducted  in  Rascbetto  and  round  furnaces  of  the  sane 
coustniction  as  those  ut  Clatistbal.  Theronud  furnaces  are  preferredi 
and  will  probably  be  alotio  used  in  the  future. 

An  average  charge,  at  the  time  of  my  visit,  was  as  lollows : 

Foreign  ora) 100 

Coiipor-Blag  fn>ni  Okor Ill) 

RluB  fruin  in nttp-muolti lift  ivnd  from  theaanie  nnwuss IW 

LilUBrgc  (fur  area  uoDtiiitiins  1  per  cent,  of  silver) iS 


The  proportion  of  coke  nsed  to  charge  smelted  is  1 : 7,25.  The  round 
fhrnace  smelts  iu  twenty-four  honrs  from  G.5  to  7  tons  of  charge." 

The  quantity  of  litharge  added  to  the  charge  is  dependent  on  t»o 
considerations : 

1.  It  is  so  proportioned  as  to  permit  the  prodnction  of  a  certiiu 
absolute  weight  of  pig-lead;  as,  for  instance,  in  the  Itaschette  from  lUU 
ewt,  of  charge  a  production  of  at  least  25  to  30  cwt.  of  leaii. 

2,  The  silver  contents  of  the  lead,  in  proportion  to  that  of  the  on 
charged,  must  be  within  the  limits  of  the  proportion  established  as  the 
roost  advantageous  by  the  fxperieiice  of  tbe  works.  For  ores  coutain- 
ing  heloiv  1  per  wut.  of  silver,  the  couteut^j  of  ijilver  iu  tlit>  leail  is  W 
be  from  0.5  to  0.75  per  cent.;  for  ores  containing  1  per  cent,  of  silver 
and  above,  tbe  lead  produced  is  to  contain  from  1  to  3  per  cent. 

These  rules  have  been  adhered  to  for  a  long  time,  but  have  varied 
slightly  according  to  the  necessities  at  the  works.  The  quantitteeof 
litharge  added  to  the  charge  were  thus,  in  1671,  according  to  Wedding, 
so  regulated  that  with  ores  in  the  charge  of  0.2  per  cent,  to  0.5  per  cent 
silver,  lead  of  about  0.5  per  cent,  silver;  of  0.5  per  cent,  to  1.0  per  cent 
silver,  lead  of  about  1.0  per  cent,  silver;  of  more  than  1.0  per  ceal 
silver,  lead  of  about  1.2  per  cent,  silver  was  desired  as  the  result  of  t^ 
smelting.  The  interesting  fact  was  here  remarked  that  gold  enters  tlis 
slag  and  matte  in  proportionally  smaller  quautity  than  tbe  silver.  Tbe 
resulting  letid-matto  and  slag  were  satisfactorily  x>oor  in  silver. 

During  the  year  1873  the  products  resulting  from  the  ore-smcUing 
were — 

1.  Lead,  with  0.5  to  3  per  cent,  silver. 

2.  Lead-matte,  with  0.07  to  0.35  per  ceut.  silver  and  varying  conteuts 
of  copper. 

3.  ilich  slag,  that  is,  the  slag  gathered  from  the  basins  after  tapping 
in  ordinary  campaigns,  and  the  whole  of  tbe  slag  in  campaigns  whea 
ores  containing  from  2.5  to  3  per  cent,  of  silver  are  smelted.  This  is 
smelted  with  rich  old  slags  from  the  extensive  dumps  around  tbe  works, 
in  separate  "slagsmeltiugs." 
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4.  Poor  Blag,  which,  mast  Dot  contain  above  2  per  cent,  of  lead  and 
0.002  per  cent,  silver.  The  contents  of  silica  in  the  slag  varies  greatly, 
but  may  be  set  down  for  the  general  ran  of  campaigns  as  35  to  38  per 
cent. 

Two  analyses  given  by  Wedding,  in  his  **  Experiments  and  Improve- 
ments at  the  Government  Metal  Smelting  Works  daring  1871,"  show 
the  principal  constituents  of  the  slag  then  made.  Newer  analyses  were 
not  on  hand  at  the  time  of  my  visit  to  the  works,  and  the  proportion  in 
tbe  slag  made  at  that  time,  of  SiOa  to  the  bases,  was  not  supposed  to 
vary  greatly  from  that  herewith  recorded. 

a,  b. 

FeO 13.7  24.7 

SiOa 42.5  40.9 

AljOa 19.5  15.3 

CaO 12.G  8.8 

MgO 7.1  6.6 

CuaO 0.27 

PbO 1.2  1.25 

Ag 0.0025      0.0030 

The  lead  resulting  from  the  ore-smelting  is  directly  cupelled  at  the 
works.  The  silver  produced  is  sent  to  the  Lantenthal  Works  for  refin- 
ing, and  the  litharge  is  used  in  the  ore-smelting. 

The  lead-matte  is  roasted  once  in  the  shaft  roastiugfurnaces  above 
mentioned.  Their  capacity  is  40  centner  in  24  hours,  and  the  sulphur 
contents  of  the  matte  are  during  this  time  brought  down  from  about  24 
to  5  per  cent.  J'he  roasted  lead-matte  has  lately  been  mostly  added 
directly  in  the  ore-smelting,  where  it  forms  a  very  desirable  flux,  rich  in 
iron  oxide.  This  is  done  over  and  over  again,  until  the  copper  contents 
of  the  matte  reach  10  to  15  per  cent.,  when  it  goes  into  the  copper- 
smelting.  Here  it  is  concentrated  in  three  successive  smeltings,  when 
it  is  finally  turned  into  black  copper,  which  is  sent  to  the  Altenau 
Vitriol  Works  to  be  desilverized. 

The  Andreasberg  lead-matte  contains  considerable  quantities  of  anti- 
mony and  arsenic. 

Formerly,  and  as  late  as  1871,  the  Andreasberg  lead-matte  was 
treated,  after  roasting,  in  a  separate  smelting.  According  to  Dr.  Wed- 
ding, in  the  article  above  mentioned,  the  composition  of  a  charge  was 
as  follows : 


Umatte 100 

Materials  lich  in  lead,  sach  as  dressed  lumace-residnes,  Kriitze,  hearth,  &c 38 

Slag 170 

Proportion  of  coke  used  to  charge  smelted,  1 : 7.7. 
Amount  of  charge  smelted  in  twenty-four  hours,  in  small  furnaces 
with  one  tuyere,  from  6  to  6.25  tons. 
The  slag  resulting  had  the  following  composition : 

PeO 38.50 

SiOa 30.15 

AlsQj 15.90 

CaO 10.03 

MgO 1.05 

CoaO 0.50 

PbO 3.55 

Ag 0.003 

99.683 

The  dust  collected  in  the  condensation-chambers  from  the  roasting  of 
ore  and  matte  is  rich  in  arsenic,  and  contains  O.OOG  per  cent,  silver  and 
4.2  to  6.6  pfer  cent.  lead.  It  is  roasted  for  the  purpose  of  first  collecting 
the  **  arsenic  flour,"  (impure  arsenious  acid,)   which  is  then  further 
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treated  for  the  prodoctiou  of  "arsenic  glass,"  (arscnious  acid  refined, as 
far  aa  this  is  usuallj  done  at  metallorgical  works,)  and  then  smelting 
the  residue,  which  is  mostlj-  added  in  the  slag-Bmelting,  ou  accoaot  of 
its  imparities. 

'  All  the  rich  slag  made  at  Andreasberg  is  separately  smelte<),  together 
with  old  slag  from  the  dumps,  furnace,  and  other  residues  rich  in  lead: 
poor  ores  rich  in  lead,  and  sometimes,  hut  rarely,  with  an  addition  of 
copper-slag  firom  Olter.  An  impnre  lead  is  the  result.  The  composition 
of  the  slag  resulting  ftom  this  smelting  is  given  by  Dr.  Wedding: 

SiO, 47.t; 

F«o jeso 

AiaO, a!.so 

CaO B.l» 

MgO S.M 

pirf) as 

Aa OJMl 

"  i&Sb taet 

99.W1 

The  comparative  richness  of  this  slug  in  lead  and  silver  is  due  to  tb(t 
tBcarcitj  of  cheap  ba^ic  tiuxes. 

The  lead  &om  this  process  contains  from  0.10  to  0.50  per  cent,  of 
silver,  and  is  desilverized,  by  means  of  zinc,  at  the  works.  The  zm- 
crusti  is  liquated;  the  liquation- lead  is  added  in  cu)M.>llatiou,  and  the 
zinc-dust  in  the  oie-smelting,  separate  treatment  not  being  advisable^ 
as  the  whole  quantity  produced  per  annum  does  not  exceed  a  roaple  of 
centner.  The  lead  is  refined  by  poling,  and  the  Abstmh  produced  in 
the  operation  is  reduced  to  bard  lead,  which  at  present  briugs  a  better 
price  thau  refined  lead. 

The  slag  resulting  in  the  shig-.smeltingi5pai-tl,v  used  for  the  manufacture 
of  building  stone.  For  that  purpose  it  mnst  be  tough  and  at  the  same 
time  plastic.  The  contents  of  silica  ought  to  be  between  40  and  *J  per 
cent.,  but  tbe  relative  proportions  of  thebasesare  also  of  great  importauce- 
The  slag  ought  not  to  be  tapped  into  the  molds,  hnt  must  be  put  in  bf 
means  of  suitable  tools,  iu  small  portions,  which  are  spread  horizoutallf 
over  the  whole  mold,  and  cement  to  each  other  easily.  If  the  slag  is 
permitted  to  run  into  the  molds,  filling  them  at  once,  the  stones  be- 
come full  of  cavities  aud  worthless  for  use. 

During  the  summer  of  1873  about  150  centner  of  rich  ore  were  smelted 
daily,  and  it  was  intended  to  continue  at  that  rate  throughout  tbeyea^i 
so  that  the  works  were  expected  to  produce  about  30,000  pounds  of  al- 
ver,  a  product  never  reached  before. 

Before  closing  this  article,  I  wish  to  mention  here  the  interesting  fact* 
noted  at  the  Andreasberg  Works  since  they  have  smelted  so  mnct* 
American  ore,  in  regard  to  the  proportion  of  gold  to  silver  obtained  i** 
the  various  stages  of  the  process.  The  statement  is  taken  from  the  a*" 
tide  of  Dr.  Wedding  above  mentioned. 

Gold  in  the  silver  obtained  directly 0.887  percen*^ 

Goldiu  tbe  silver  obtained  in  tho  liret  inattc-Etuottiug 0.140  per  cen^ 

Gold  in  tbe  silver  obtaine<l  bj  oBHaying  slug 0.277  per  cen' 

Gold  ID  tbe  silver  obtai Dud  from  fumea 0.300  per  cen^ 

Dr.  Wedding  says  it  is  remarkable  that  in  the  products  obtained  foric::^ 
erly  from  Andreasberg  ores  these  proportions  were  relatively  rcrersec^ 
viz; 

Gold  in  tbo  silver  obtained  directly 0,018-Q.OlO  per  cen^ 

Gold  in  tbe  silver  obtained  in  matte-smelting 0.070-0!o24  per  ceo'^ 

Gold  in  the  silver  obtained  rrom  slag 0,10    peroea    ' 
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and  thinks  that  the  reason  for  tiiis  is  to  be  sought  in  the  finer  distribn- 
tion  of  the  gold  in  the  Andreasberg  than  in  the  American  ores.  This 
explanation,  I  think,  is  not  satisfactory.  The  tme  reason  is  probably 
to  be  fonnd  in  the  greater  percentage  of  arsenic  in  the  Andreasberg 
ores,  which  wonld  actually  carry  a  larger  relative  proportion  of  gold 
into  matte  and  speiss  than  into  the  lead.  The  same  behavior  has  been 
remarked  in  the  smelting- works  of  Eureka,  Nev.,  as  pointed  out  by  me 
on  former  occasions. 

m. — THE  ALTENAU  WORKS. 

At  the  Altenau  Smelting- Works  the  following  ores  are  treated : 

1.  Dressed  lead-ores  from  the  Upper  Harz,  which  contain  the  amounts 
of  lead  and  silver  given  above,  in  the  account  of  the  Glausthal  Works, 
and  in  almost  all  cases  a  little  copper.  But  the  contents  of  copper,  unless 
exceeding  3  per  cent^,  do  not  enter  the  accounts. 

2.  Bich  foreign  silver-ores,  principally  from  Mexico  and  the  United 
States.  The  contents  of  these  in  lead  and  silver  are  very  variable ;  but 
the  silver  contents  exceed  in  many  cases  1  per  cent.,  while  the  percent- 
age of  lead  is  mostly  low. 

3.  All  the  copper-ores  obtained  in  the  silver-lead  mines  of  the  Upper 
Harz.  These  consist  almost  entirely  of  copper  pyrites,  and  contain  too 
little  silver  to  render  its  extraction  profitable.  They  are  treated  by 
means  of  the  common  German  copper-smelting  process  and  the  copper  is 
sold  as  "  rosette-copper,''  containing  from  0.005  to  0.017  per  cent,  of 
silver. 

Lead'Smelting. — ^Thelead  and  silver  ores  have  heretofore  been  smelted, 
without  a  preparatory  roasting,  b^  means  of  the  precipitation  process 
in  shaft-furnaces ;  but  it  is  intended' to  roast  them  first  in  reverberatories 
hereafter. 

The  smelting  takes  place  in  Baschette  and  round  (Kast)  furnaces.  It 
is  intended  to  use  in  the  future  only  the  round  furnaces. 

A  normal  smelting-mixture  is  composed  of: 


Lead  ores  from  the  Upper  Harz 

Foreign  silver-ores 

Litharge 

Copper-slag  from  Oker 

81i^  from  ore-smelting  at  the  works 

Slag  from  lead  and  copper  matte  smelting 


Amount  in 
a  charge. 


Parts. 


KilogravM, 

1,500 

100 

1,000 

66. 6G 

750 

50 

1,500 

100 

1,000 

66.66 

2,500 

166.66 

8,250 


550 


This  mixture  is,  however,  by  no  means  constant ;  it  is  always  intended 
30  be  so  regulated  that  a  lead  containing  not  over  1  per  cent,  of  silver 
results. 

The  copper-slag  from  Oker  contains  about  1.6  i)er  cent,  of  copper  and 
trace  of  silver  and  gold. 

From  the  above  smelting  result : 

Lead,  containing  0.9  to  1.0  per  cent,  silver. 
Lead-matte,  containing  0.14  to  0.18  per  cent,  silver. 
Lead-matte,  containing  about  10  per  cent.  lead. 
Lead-matte,  containing  from  8  to  12  i)er  cent,  copper. 
Slag,  containing  0.003  silver  and  0.75  to  1  per  cent.  lead. 
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The  Ipad  goes  directly  to  tlio  cupclliug  furnace.  The  resulting  copreous 
Bciim  is  added  in  the  niatte-Kiuelting ;  the  litharge  is  nearly  all  need 
again  in  the  ore-emeltingjtliesih'erissljipped  toLaut«nthal  to  be  refined. 
"Whenever  a  considerable  quantity  of  litharge,  over  and  above  what  is 
needed  iu  the  ore-smeltiug,  bas  aocamnlatedat  the  works,  it  is  separate]; 
emolted,  together  with  poor  lead-ores.  The  litharge  contains  original); 
from  0.01  to  0.02  per  cent,  silver ;  the  lead  reanlting  from  the  treatmeut 
with  poor  lead  ores  contains  rarely  above  0.3  per  oent.  of  silver,  and  is 
desilverized  by  means  of  zinc.  In  melting  this  lead  down  for  the  purpose 
of  desilverization,  a  scum  is  formed,  (Scklicker,)  which  consists  of  Fhd, 
CaS,  and  metallic  lead.  This  is  liquated  in  the  cnpelling  furnace,  aoil 
the  resnlting  lead  goes  back  into  the  desilverizing  kettle  ;  the  dry  scum 
reioaiuing  is  added  in  the  main  Icad-mattc  smelting. 

The  desilverizatiou  of  the  lead  by  means  of  zinc  is  conducted  like  tbc 
same  process  at  Lantentbal,  (of  which  see  description  in  the  chapter  of 
this  reportdevoted  to  that  subject,)  with  the  exception  only  that  the  lend 
is  not  refined  by  means  of  steam,  but  by  poling.  The  argentiferous  ziiw- 
scum  is  smelted  with  basic  slags  in  low-shaft  furnaces,  the  resaltiog 
products  being  rich  lead,  which  is  cupelled,  and  slag,  which  contains 
some  silver,  and  is  therefore  used  ■again  in  the  ore-smelting.  The  zinc 
of  the  zinc-scum  is  partly  volatilized  and  partly  goes  into  the  slag. 

Hard-lead  (lead  containing  a  considerable  amount  of  antimony  and 
other  subordinate  impurities]  is  made  iVom  the  antimonial  AbttriA, 
which  results  during  capellation  of  the  rich  lead,  and  from  that  pro- 
duced during  the  reliningof  the  lead  resulting  from  the  smellingof  poor 
lend-ore  witU  litharge.  J 

All  the  rich  sla^s  are  added  either  in  the  ore-smeltiug  or  the  lea#J 
matte  smelting.  The  aing  resulting  from  the  smelting  of  poor  Icad-ons  " 
h  thrown  on  llie  dumps. 

The  following  is  an  analysis  of  the  refined  lead  produced  at  Altesaa 
by  means  of  poling,  from  lead  obtained  in  the  treatment  of  rich  for- 
eign silver-ores  together  with  the  dressed  lead-ores  of  the  Upper  Han. 
It  was  made  by  Professor  Hampe,  at  the  Clausthal  laboratory,  in  De- 
cember, 1871,  and  has,  so  far  as  1  am  aware,  not  been  published  : 


0,009580 
O.0O:i475 
0.005743 


Ag 0.00] 

Other  and  earlier  analyses  of  products  and  educts  of  the  Altenaa 
lead-process  have  been  published  from  time  to  time  iu  the  various  arti- 
cles written  on  the  subject  and  published  in  the  Preussische  ZeitschriR 
fiir  Berg-Hiitten  und  Salinenwesen,  in  the  Berg-und-Hiitteamanniactie 
2eitung,  and  other  technical  publications,  to  tchieh  the  reader  is  re- 
ferred. New  ones,  except  that  above  given,  did  not  exist  at  the  works 
at  the  time  of  my  visit  in  the  summer  of  1873. 

Lead-matte  smelting. — The  lead-matte  resulting  in  the  lead-smeltiuf!, 
the  contents  of  which  are  given  above,  is  now  all  roasted  in  shaft -roast- 
ing furnaces  3  to  3^  meters  high  and  1.17  by  1.4G  meters  wide.  In  these 
it  loses  its  sulphur  to  within  about  7  per  cent.  These  roasting-furnaces 
furnish  the  sulphurous  acid  for  a  system  of  sulphuric-acid  chambers, 
which  produce  about  7,000  centner  of  sulphuric  acid  of  50°  Beaum^  per 
annum.  When  no  more  sulphur  is  released  from  the  matte  in  the  fur- 
naces, it  is  once  more  roasted  in  open  heaps  and  then  added  iu  the  lead- 
ore  smelting,  where  it  is  a  welcome  flux,  replacing  part  of  the  cop- 


METALLURGICAL   PROCESSES. 


455 


per-slag  from  Oker.  This  is  repeated  several  times,  nntil  the  matte 
contains  12  per  cent,  of  copper,  when  it  is  transferred  to  that  part  of 
the  copper-smelting  {Krdtzkupferarbeit)  treating  argentiferous  copper- 
products  from  previous  processes. 

Copper-matte  smelting. — The  copper-matte  is  roasted  from  four  to  six 
times  in  open  heaps  and  then  concentrated  by  smelting  it  with  siliceous 
duxes  (principally  copper  slag)  in  low  shaft-furnaces  with  one  tuyere, 
and  closed  front,  (Brillendfen.)  This  alternating  roasting  and  concen- 
tration b'y  smelting  is  repeated  three  to  five  times,  when  all  the  copper 
is  converted  into  the  form  of  black  copper,  that  from  the  earlier  smelt- 
ings  containing  a  much  higher  percentage  of  silver  and  gold  than  the 
result  of  the  last  smeltings.  The  black  copper  is  all  partially  refined 
and  granulated,  and  then  given  over  to  the  copper-vitriol  works,  which 
separate  the  silver  and  gold  from  it  and  convert  the  copper  into  a  very 
pure  sulphate,  which  is  sold. 

The  processes  employed  for  the  beueficiation  of  the  lead  and  copper 
mattes  are  very  similar  to  those  already  mentioned  in  connection  with 
the  Clausthal  Works,  and  are  therefore  not  described  here.  Those  who 
wish  to  get  specific  information  on  the  subject  are  referred  to  the  able 
article  of  C.  Kuhlemann  in  Preussische  Zeitschrift,  &c.,  vol.  xix,  p.  197 
etseq.^  which  treats  these  processes  exhaustively. 

The  desilverization  of  the  granulated  copper  and  conversion  of  the 
copper  into  sulphate  is  based  upon  the  circumstance  that  metallic  cop- 
per is  soluble  in  hot  diluted  sulphuric  acid  under  access  of  air,  while 
silver  is  not  attacked.  The  latter  runs  off  with  the  dissolved  copper- 
vitriol  in  the  form  of  a  fine  slime,  and  is  deposited  in  the  bottom  of 
the  extensive  flumes  and  vats  used  in  the  process.  The  lead  remains 
as  sulphate  with  the  silver;  the  antimony  also  remains  as  basic  sul- 
phate of  antimony ;  most  of  the  arsenic  remains  with  the  silver  in  the 
metallic  state. 

The  silver-slime,  together  with  the  lead  and  impurities  mentioned,  is 
mixed  ^ith  litharge  and  reduced,  the  main  result  being  a  very  rich  lead, 
which  is  cupelled.  The  resulting  silver  is  sent  to  Lautenthal  for  refining. 
This  method  of  extracting  the  precious  metals  from  copperrores  owes 
its  existence  to  the  necessities  of  the  smelting- works  of  the  Lower  Harz, 
and  to  this  date  it  has  not  been  possible  to  replace  it  with  a  better  one, 
though  there  are  undoubtedly  grave  disadvantages  connected  with  it. 
The  process  is  now  well  known  among  metallurgists,  and  I  will  there- 
fore not  describe  it  in  its  details  in  this  paper,  especially  as  I  intend  to 
treat  in  my  next  report  the  same  process  (with  only  such  slight  modifi- 
cations as  the  circumstances  surrounding  the  works  require)  as  prac- 
ticed since  October,  1873,  in  our  own  country. 

In  this  connection  late  analyses  of  the  copper- vitriol  manufactured  at 
Altenau,  and  of  the  silver-slimes  collected,  will  be  interesting.  They 
will  help  to  show,  together  with  the  analyses  of  the  same  products  from 
the  American  works  referred  to,  which  I  hope  to  give  hereafter,  how 
much  more  difficult  is  the  treatment  of  the  American  mattes  and  black- 
copper  than  that  of  the  same  smelting  products  at  the  Harz. 

Analysis  of  copper  vitriol  from  Altoiau  WorJcs^  by  Professor  Ilampe^  Jan- 
uary 4, 1872. 
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U  ^nalysh  of  silccr-slime  from  the  copper-vitriol  wm-Jcs  nt  Altenau  hy  Pn* 

I  fcssor  Hampe,  February  26, 1872. 
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NOTF,.— By  boiliDg  seven  timeH  -with  concentrated  sntpbnric  acid  and  evaptrating  to 
dryness  each  time,  the  silfer  could  be  coioplet«ly  extracted. 

The  following  exhibit  shows  the  quantities  of  raw  materinl  treated , 
and  of  the  final  prmlucts  obtained  at  the  Altenau  Works  in  1872: 

1.  Lead  and  silver  ^orka : 
Treated; 

Lead-ores 34,8r>4  ceitW. 

Foreign  gold  oud  silver  ores 10,960       ' 

Total 45.«14 

Produced  : 

Refined  pig-lead 20,329  cenjiet. 

Silver * 9,823  pouidi. 

Gold 96 

Sulphuric  acid,  <50O) 6,284  oentui. 

Argentiferous  black  copper 1,290         < 

'  *  Originating  from  tbe  additions  to  tbe  copper-snip  hate  solution  of  NaCI,  whicb  ifiA 

Eractioed  at  tbe  time  for  tbe  purpose  of  precipitating  tbe  eilver  wbiob  might  be  ii  n- 
itiou.  Now,  this  silver  is  precipitated  by  filtering  the  solution  throogb  granuotcd 
lead  and  copper. 
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2.  Copper-works,  (treating  ores  firee  £rom  silver :) 

Treated: 
Copper-ores 8,759  centner. 

Produced: 
Ro^tte-oopper 1 1,374       '* 

3.  Copper-yitriol  works : 

Treated: 
Argentlferons  black  copper 4, 093       " 

Prodaced: 

Copper-vitriol 10,296       " 

(From  this  copper  were  extracted  840  pounds  of  aoriferoos  silver, 
which  is,  however,  included  above.) 

Dnring  this  year  an  average  of  197  workmen  were  employed  at  the 
works,  at  average  wages  of  |  thaler  =  48  cents  per  day.  Coke  cost  27 
groschen  =  64.8  cents  per  centner. 


CHAPTER     XVII. 

THE   DESILVEKIZATION  OF  LEAD  BY  ZINC. 

This  chapter  contains  a  description  of  the  recent  developments  in 
Europe  of  the  process  originally  introduced  by  Parkes,  and  known  by 
his  name,  for  the  desilverization  of  argentiferous  ores  by  means  of  zinc. 
It  has  been  prepared  at  my  request  by  Mr.  Augustus  R.  Meyer,  of  Saint 
Louis,  an  educated  metallurgist,  and  will  be  found  to  contain  material 
.additional  to  that  presented  in  relation  to  this  subject,  in  my  report  for 
the  year  1870,  by  Prof.  F.  Prime,  jr.,  of  Lafayette  College.  The  desil- 
verizatron  of  lead-bullion  is  already  practiced  at  many  establishments 
in  this  country ;  and  these  records  of  foreign  practice  will  be  found 
convenient  and  instructive  by  American  metallurgists. 

INTRODUCTION. 

The  history  of  practical  metallurgy  in  Europe,  where  operations 
sanctioned  by  time  are  very  often  obstinately  retained,  has  very  few 
examples  to  show  of  so  rapid  and  universal  an  adoption  of  a  new  pro- 
cess as  has  attended  that  of  Parkes.  The  Pattinson  process,  which 
permits  the  extraction  of  silver  from  lead  containing  only  2.626  ounces 
(0.009  per  cent.)  of  silver  per  ton,  with  profit,  had  been  introduced  into 
practical  metallurgy  not  long  before  the  invention  of  Parkes's  process. 
This  circumstance,  and  the  fact  that  the  new  process  gave  rise  to  a 
great  many  intermediate  products,  difficult  to  handle  by  existing  meth- 
ods, were  naturally  unfavorable  to  the  spreading  of  Parkes's  process. 
The  difficulties  in  treating  the  intermediate  products  even  led,  at  some 
places,  to  the  rejection  of  the  method,  after  it  had  already  been  prac- 
ticed for  some  time.  Improvements,  however,  which  followed  each 
other  rapidly,  soon  established  the  new  process  as  the  most  precise  and 
cheapest ;  and  it  is  uo\^  carried  on  at  almost  all  European  works  of 
consequence. 

Pattinson's  process  effects  a  concentration  of  silver  in  lead.  Theo- 
retically, the  desilverization  of  lead  by  zinc  is  a  separation  of  silver 
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from  lead.  In  jiracticej  however,  this  13  not  the  case.  The  argeQtil» 
Oils  zinc  caunot  l>e  obtaiD«<l  ft-ee  f>om  lead,  and  in  constMjuenee  ouljr 
coiicentrafion  of  silver  in  lead  is  effected. 

The  desilTerization  of  lead  by  zinc  has  the  following  advantage  ovpi 
PattiDson'sprocesB:  The  working  costs  are  less;  the  process  is  carried 
oat  more  easily,  and  in  a  shorter  lime ;  it  is  independent  of  the  laborer's 
sliill ;  the  losses  of  load  and  silver  and  the  consninption  of  ftael  an  i 
hiSS.  The  following  table  shows  tbe  advantages  obtaineil  at  Ha%Te,  bf 
the  substitution  of  Parkos's  process  (Corduri6's  modllication)  for  thtf 
of  Pattinson's : 


naof  latd  Irratal  In  iKcoty-foar  hmm 

mbflTofnieii  cniptoyed _. 

uiamptlOD  olBotX  lu  per  esot.  Df  the  weight  efle 
la  pf  pnre  lead,  iiur  eeol 


The  possibility  of  extracting  silver  from  lead  by  zinc  was  discoveied 
by  Karsten  in  1842.  Kiirsten  found  that  lead  with  from  10.9160  to 
19.25  ounces  {0.058  to  0.066  per  cent.)  of  silver  per  ton  is  almost  con- 
pletely  desilverized  by  fusion  ■with  zinc,  the  molten  and  well-miiel 
metals,  if  allowed  to  cool  slowly,  separiiting  into  two  alloys.  n» 
upper  of  these  alloys  consists  mainly  of  ainc  and  lead ;  and  in  it  Qlk 
greater  part  of  the  silver  previonsly  contained  in  the  lead  is  concen  traledf 
the  other  alloy  is  impure,  zinciferous  lead. 

Parkes,  who  had  no  information  of  Karstou's  experiments,  obtained 
three  patents  on  the  desilverizntion  of  lead  by  zinc,  in  ISoO,  1851,  Bud 
1852. 

His  process  was  first  carried  out  at  the  Llanolly  Lead- Works  in  1851. 
and  induced  Karsten  to  again  take  up  his  e3i)enments  on  a  larger  scaJe, 
at  the  Fried richshiitte  near  Tarnowitz,  in  Silesia.  The  esperimenla 
were  made  by  Lange,  under  Karsten's  direction ;  they  did  not  leswl  to 
the  application  of  tbe  new  method  to  practical  metallurgy,  on  account 
of  "the  difficulty  of  freeing  the  lead  treated  from  zinc,"  and  of  extract- 
ing the  silver  from  the  argentiferous  ziuc-alloy  without  loss, 

The  process  was  again  taken  up  in  Germany,  with  more  favorable  re- 
sults, at  the  works  of  Pirath  &  Jung,  at  Commeru,  and  at  those  of  Her- 
bert &  Co.,  in  the  Eifel,  in  1866. 

Roswag,  a  Frenchman,  experimented  on  Pnrkes's  process  in  Spain,  in 
1859,  and  several  patents  were  granted  to  him,  one  in  1859,  (Spain,}* 
second  in  1861,  (France,  England,  and  Belgium,)  and  a  third  in  1SS2, 
(Italy.)  In  1803  comparative  experiments  were  made  by  Mr.  Rosvag 
at  the  Tyne  Lead-Works,  near  Newcastle,  which  led  to  a  combiuatJon  of 
the  processes  of  Pattinson  and  Parkes. 

Nature  of  I'arke^s  process. — Argentiferous  lead  is  melted  together  witi 
zinc  in  sufQcieut  quantity,  and  at  a  proper  temperature;  the  silver  is 
thereby  extracted  from  the  lead,  and  conveyed  into  an  alloy,  argentifeions 
zinc,  which,  on  account  of  its  higher  melting-point  and  lower  specifin 
gravity,  solidifies  first,  and  separates  on  the  surface  of  the  metal-mis  ton, 
if  this  be  allowed  to  cool  slowly.     The  two  products  obtained  are ; 

1.  Argentiferous  zinc. 

2.  Desilverized,  zinciferous  lead. 

These  two  products  are  subjected  to  different  treatment,  the  first 
finally  yielding  silver,  and  the  other,  refined,  marketable  lead. 
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Parkes's  process  consists,  therefore,  of  the  following  operations :  I. 
incification ;  II.  Befining  of  the  desilverized  lead ;  IIL  Treatment  of 
le  argentiferous  zinc. 

I. — ZINCrPICATION. 

The  zincification  comprises  the  formation  and  the  separation  of  the 
Hoys. 

The  formation  of  the  argentiferous  zinc  requires  a  certain  tempera- 
are  and  duration  and  an  intimate  mixture  of  the  lead  and  zinc.  A 
omplete  separation  of  the  alloys  is  only  obtained  by  a  slow  cooling, 
firing  a  long  period  of  quiescence  of  the  metal-mixture. 

The  extraction  of  silver  from  lead,  that  is,  the  formation  of  argentif- 
rons  zinc,  is  not  limited ;  whereas  the  complete  separation  of  the  alloys 
» influenced  by  practical  difficulties,  so  that  the  desilverized  lead  always 
etains  a  small  quantity  of  argentiferous  zinc,  and  consequently  of  rU- 
er.  The  limit  of  desilverization  is  at  0.0583  ounce  (0.0002  per  cent.) 
f  silver. 

The  process  of  zincification  is  carried  out  as  follows : 

The  argentiferous  lead  is  melted  in  a  kettle,  and  the  dross  is  removed. 
lie  temi)erature  of  the  lead  is  then  raised  to  the  melting-point  of  zinc, 
Thereupon  zinc  is  added,  and  both  metals  are  mixed  intimately  by  stir- 
Log,  care  being  taken  to  keep  up  the  temperature  during  this  period. 
Lfter  the  mixture  is  completed,  the  fire  is  damped  with  wet  fuel,  so  that 
he  metal-mixture  may  cool  slowly,  and  the  cooling  may  take  place 
lainly  from  the  surface.  As  soon  as  the  formation  of  a  ring  of  zinc 
oand  the  pot  has  taken  place  (about  1  inch  in  thickness)  the  skimming 
}  commenced.  The  ring  of  zinc  is  first  removed,  one  laborer  loosening 
t^  and  the  other  catching  the  loosened  pieces  in  a  perforated  ladle,  so 
8  to  prevent  anything  from  falling  back  into  and  enriching  the  snb- 
icent  lead.  This  completed,  the  solidified  zinc-crust  is  taken  off  with 
«rforated  ladles.  As  the  metal-mixture  cools  more  and  more,  new  por- 
ions  of  argentiferous  zinc  solidify  on  the  surface,  and  are  also  taken  off. 
?he  surface  of  the  skimmed  lead"  has  an  indigo-blue  color.  The  skim- 
ding  of  the  lead  is  stopped  as  soon  as  an  assay  of  the  lead  shows  suffi- 
ient  desilverizatiou,  and  the  desilverized  lead  is  then  given  over  to  the 
efining  process.  During  skimming  care  roust  be  taken  to  prevent  the 
brmation  of  too  thick  a  ring  of  zinc.  At  Lautenthal,  the  operations 
lifier  somewhat  from  those  described.  After  the  ring  of  zinc  is  removed, 
kod  the  solidified  crust  of  zinc  taken  off,  the  argentiferous  zinc  deposited 
m  the  sides  of  the  kettle,  under  the  surface  of  the  metal-bath,  is  scraped 
vS.  The  mass  hereby  rising  to  the  surface  has  a  mushy  appearance, 
imilar  to  the  lead-crystals  of  the  Pattinson  process.* 

The  desilverizing  zinc  may  be  added  in  the  molten  state  or  in  pieces. 
S'o  benefit  is  derived  by  previous  melting  of  the  zinc,  but  only  an  addi- 
ion  of  apparatus  necessitated,  and  the  latter  method  is  therefore  the 
me  most  practiced. 

The  zinc  may  be  added,  moreover,  in  one  portion  or  in  several  succes- 

*  Mr.  Koch,  chemist  of  the  works  at  Lautenthal,  informed  me  daring  my  presence 
here,  that,  according  to  his  experience,  this  mass,  which  he  helieved  to  be  an  accamu- 
fttion  of  crystals  of  argentiferous  zinc,  was  richer  in  silver  than  the  argentiferous  zinc, 
rluch  solidifies  on  the  surface  of  the  metal-bath.  It  was  Mr.  Koch's  intention  to  con- 
tract an  apparatus  which,  cooled  by  a  current  of  water,  should  effect  an  accumulation 
f  the  argentiferous  zinc  on  its  surfjice,  when  lowered  into  the  metal-mixture.  Mr.  Koch 
as  published  his  ideas  lately,  in  the  Berg-und-IIutten  mannische  Zuitung,  1873,  page 
51.      . 
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sive  portions.  Gencmlly  tbe  zincification  is  carried  oDt  with  succeesve 
additions  of  zJDc,  which  is  of  no  direct  inflaeDce,  bat  iudirtM^tly  impor- 
tant, since  the  complete  desilverization  is  largely  depeDdeoC  on  llw 
length  of  the  period  of  repoite.  It  is,  therefore,  possible  to  obtaialhe 
same  results  with  a  single  addition  of  zinc,  if  the  process  of  firing  ud 
cooling  be  repeated  several  times. 

The  modes  of  operation  of  these  two  methods  difTer  somewhat.  Tbe 
zincificatiou  with  a  single  addition  of  zinc  completes  each  operation  nitb- 
out  interraption,  whereas  the  zincitication  with  successive  atlditions  of 
zinc  curries  out  tbe  operatious  repeatedly  and  alternately.  In  tbe  foiiue 
method,  tbe  skimming  of  the  metal-surface  ia  continued  nntll  perfnl 
desilverization.  If  the  metal  has  cooled  off  so  far — before  sufficient  d^ 
silverization— as  to  allow  skimming  no  longer,  It  is  reheated ;  and  thei^ 
upon  the  process  of  cooling  and  skimming  is  repeated.  In  the  latta 
method,  the  skimming  of  the  metal  surface,  after  the  addition  of  the 
first  zinc-portion,  is  carried  on  until  tbe  lead  begina  to  cryatallize,  where- 
upon tbe  temperature  is  agaiu  raised  to  tbo  melting-point, of  ziuc-,  llie 
second  portion  of  zinc  added,  and  tbe  x>roce88  of  zinctfication  repeated, 
&c..  until  perfect  desilverization. 

The  intimate  mixture  of  lead  and  zinc  is  effected  either  by  hand  (witli 
l>erforated  ladles)  or  by  machinery.  Mixing  by  hand  is  more  thoroiigb 
timu  bj  macbiucrj-,  and  therefore  preferable.  Figure  1  shows  the  ap- 
paratus of  Mr.  Corduri^j  as  used  at  tbe  works  of  Mr.  HothtMihild,  at 
Havre.  The  charge  of  zinc  is  put  in  tbe  perforated  box  a  ;  the  appan- 
tus  is  then  lowered  iuto  the  molten  lead  (the  temperature  of  which  Lu 
been  raised  to  the  melting-xioint  of  zinc)  and  put  iu  rotation.  TIi« 
zinc  melts,  passes  through  tbe  perforations  of  tbo  box,  itacends  in  Mat 
lead,  and  is  then  mixed  vritli  this  by  the  agitator  b.  After  compleU* 
fusion  of  tbe  metal  the  apparatus  is  removed,  and  the  mixtnru  ot 
lead  aud  zinc  completed  by  stiriiug  with  ladles  daring  a  iew  minntes. 
An  apparatus  similar  to  this  one  bas  already  been  used  by  Mr.  lioswH^', 

At  the  time  Karsten  experimented  at  Tarnowitz,  Lauge  carried  oul 
tbezinciticatiouas  follows:  each  metal  was  melted  in  a  separate  vessel, 
and  when  both  metals  were  skimmed,  tbe  lead  was  jtoured  into  the 
zinc  through  a  perforated  iron  plate,  so  that  it  descende<l  through  tlje 
zinc  in  drops. 

Consumption  of  zinc. — Tbe  amount  of  zinc  absorbed  by  tbe  process, 
though  chiefly  dependent  on  tbo  contents  of  silver  iu  tbe  lead,  tan- 
not  be  precisely  determined,  because  it  maintains  no  fixed  proportion 
to  the  contents  of  silver,  and  moreover  a  number  of  accessory  circum- 
stances, sucb  as  impurities  in  the  lead,  manipulation,  &c.,  are  of  in- 
fluence. Eoswag,  tbe  metaUurgist  already  mentioned,  determined  the 
amount  of  zinc  necessary  for  complete  desilverization  by  the  following 
formula:  Z=:10  -|-  0.019  (,in  which  t  stands  for  the  grammes  of  silver  in 
tbe  ton,  (1,000  kilograms,)  and  Z  siguifle-s  tbe  amount  of  zinc  necessary, 
in  kilograms.  According  to  Gruner,  this  formula  always  gives  tbe 
amount  of  zinc  too  high  for  rich  lead. 

Kiirsteu  applied  1.5  per  cent,  of  zinc  for  the  desilverization  of  loui 
with  from  10.9106  to  41.2707  ounces.  (0.05S  to  0.1415  per  ceut.)  of  silver; 
(this  corresponds  to  20  and  10.0  parts  Zn  to  1  Ag.)  Flacb  and  llling give 
the  following  proportions  for  complete  desilverizatiou. 
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t  tfae  famacea  near  Clanstbal,  Harz,  experimeats  establieh&l  tbat 
of  the  Upper  Harz  with  36.4583  oaoces  (0.124  per  cenL)  of  silver 
snfflciently  desilverized  by  1.60  per  cent,  of  ziim  (13.3  Zn:  1  Ag.)  but 
by  1.5  per  cent,  (12  Zn  :  1  Ag.) 

t  tbe  Friedricbshiitte,  near  Tamowitz,  tbe  consomption  of  zinc,  in 
tingleadwith  29.1666  ounces  (0.1  percent.)  of  silver  was  formerly  1.12 
.44  per  cent,  (from  14.2 — 14.4  Zn :  1  Ag.)  Treating  lead  with  higher 
«Bte  of  silver,  it  was  found  tbat  this  consam«i  comparatively 
zinc,  and  consequently  it  was  supposed  that  tbe  zinc  in  the  skim- 
ga  resDlting  from  poor  lead  was  not  entirely  saturated.  This  sap- 
tion  led  to  experimeats  tending  to  makeose  of  the  second  and  third 
-skimmings  of  a  previons  charge,  by  giving  them  to  a  subsequent 
■ge  as  first  addition  of  zinc.  The  results  hereby  obtained  are  given 
le  following  table : 
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;  appears  from  thistable  tbat, using  eecondand  tbird  zinc-skimmJDgB 
irat  addition  of  zinc,  150  pounds  of  zinc  sufficed  to  desilverize  about 
oentners  of  base  bullion,  whereas  from  316  to  325  pounds  were  used 
leiiy.  This  corresponds  to  a  decrease  in  the  consumption  of  zinc  of 
1  1.42-1.46  to  0.63  per  cent.  Since  the  whole  quantity  of  zine- 
ninings  cannot  be  utilized  as  here  described,  the  consumption  of 
:  amounts  to  about  1  per  cent.  In  the  Upper  Harz  the  same  experi- 
its  have  been  made,  but  they  were  not  saccessfnl,  as  the  zinc  skim- 
gswere  too  rich  in  copper,  and  the  lead  fused  therewith  was  enriched 
opper. 

tjtuence  of  itumipulation. — We  have  ^een  tbat  tbe  following  conditions 
required  for  a  complete  de&ilverization  :  a  certain  temi>emti]reand 
ition  of  tbe  same ;  an  intimate  mixture  of  zinc  and  lead  ;  slow  cool- 
of  tbe  metfd  mixture,  and  careful  skimming  of  the  metal  surface. 
It,  who  describes  Parkee's  process  as  in  operation  at  tbe  Llanelly 
d- Works,  says  tiiat  tbe  temperature  would  not  exceed  4^KP  C,  sis 
desilverized  lead  woold  otlierwise  retain  too  much  zinc   Hieexperi- 
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Tuenta  made  at.  Tarnowitz,  iiuder  Karatea'a  direction,  tended  to  detprmint 
tbe  minima  of  time  and  amoaot  of  zinc  necessary  for  complete  desilvrt 
izatioii.    The  following  table  gives  tbe  results  obtained : 
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The  results  of  the  foregoing  and  n  series  of  similar  experiments  shoved 
that,  proceeding  iu  the  manner  described  in  tbe  table,  The  addition  of 
1^  per  cent,  of  zinc,  and  stirring  during  an  lionr,  must  be  considered  as 
the  minima.  The  desilverization  of  25  centner  of  argenliferouja  lead  na» 
completed  in  four  hours. 

Knrston  next  proposed  to  allow  tbe  metal  mixture  to  Lolidify  in  the 
kettle,  and  tbon  to  separate  tbe  lead  by  liquation.  Tbe  experiments  io 
this  line  were  not  snccessfnl,  as  it  was  impossible  to  restrict  the  fusion 
wliollj  to  tbe  desilverized  lead. 

In  tbe  last  series  of  experiments  made  at  Tnrnowitz  tbe  idea  was  to 
use  a  certain  portion  of  zinc  repeatedly  for  desilverization.  The  process 
was  conducted  as  follows :  Lead  and  zinc  were  melted  together,  and 
mixed  intimately.  After  the  metal  mixture  had  been  kept  at  a  red  heat 
daring  four  hours,  the  lead  was  cautiously  tapped  off  through  a  cast-irou 
pipe  J  inch  in  diameter,  inserted  on  a  level  with  the  bottom  of  the  bet- 
tie.  In  the  kettle  remained  abont  Ccentnerof  argentiferous  alloy,  which 
was  again  used  for  desilvcrization.  The  charge  consisted  of  35  ceutner 
lead,  with  15.95  ounces  silver,  and  i  centner  zinc.  The  process  wasre- 
l»eated  seven  times  without  addition  of  freab  zinc  excepting  the  third 
and  fourth  charges,  each  of  which  received  2  centner  of  extra  zinc.  The 
lead  obtained  from  the  first  six  charges  was  completely  desilverized, 
whereas  the  lead  from  the  seventh  charge  retained  G.S31  ounces  of 
silver. 

It  appears  from  the  first  six  trials  that  5J  per  cent,  of  zinc  was  re- 
quired for  the  deailverizatiou  of  lead  with  15.95  ounces  of  silver,  whereas, 
in  the  preceding  experiments  with  a  single  fusion,  only  3  J  per  cent  of 
zinc  was  needed.  Another  inconvenience  of  this  mode  of  conducting 
desilverization  was  the  formation  of  large  quantities  of  dross.  Karslen 
ascribed  the  unfavorable  results  of  the  last  experiments  partly  to  the 
formation  of  this  dross,  but  experiments  in  the  laboratory  did  not  prove 
this  to  be  the  case.  It  was  the  incomplete  separation  of  zinc  trom  lead 
on  which  the  process  was  wrecked. 

The  following  examples  show  still  more  plainly  the  inSuence  of  manip- 
ulation on  complete  desilverization : 

At  Clausthal  base  bullion  with  from  37.9166  to  40.833  ounces  (0.13  to 
0.14  per  cent.)  of  silver,  0.285  per  cent.  Cu,  0.003  Fe,  and  0.442  Sb,  is 
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Bofficiently  desilverized  by  1.4  per  cent  of  zinc,  (10.8  to  10  p<irts  Zn :  1 
part  Ag,)  which  is  added  in  three  portions.  The  desilverized  lead  only 
retains  from  0.1160  to  0.1458  onnces  (0.0004  to  0.0005  per  cent.)  of  silver. 

At  Gall,  in  the  Eifel,  the  base  bullion  contains  14.5833  ounces  (0.05 
per  cent.)  of  silver,  0.5  per  oent.  Sb,  and  0.01  i)er  cent.  Cu.  The  con- 
sumption of  zinc  amounts  to  1.4  per  cent.,  and  the  desilverized  lead  re- 
tains only  0.0583  ounces  (0.0002  per  cent.)  of  silver. 

At  both  places  the  metals  are  mixed  by  stirring  with  perforated  ladles 
during  20  or  30  minutes,  whereupon  the  metal  mixture  is  allowed  to  cool 
slowly.  The  process  is  carried  out  with  successive  zinc  additions  at  inter- 
vals of  two  hours. 

At  Pise,  in  France,  2  x)er  cent,  of  zinc  are  consumed  for  the  desilver- 
ization  of  lead  with  29.166  ounces  (0.1  per  cent.)  of  silver,  <20  Zu :  1  Ag.) 
The  desilverized  lead  contains  from  0.29166  to  0.4375  ounces  (0.001  to 
0.0015  per  cent.)  of  silver.  Corduri^'s  apparatus  is  here  used  for  zincifi- 
cation.  The  time  between  two  additions  of  zinc  does  not  much  exceed 
an  hour.  The  time  left  to  the  metal  mixture  for  cooling  is  doubtless  too 
little,  and  this  is  the  cause  of  the  high  contents  of  silver  in  the  desilver- 
ized lead. 

Influence  of  the  contents  of  silver. — It  is  a  well-established  fact  that 
lead  richer  in  silver  is  more  rapidly  desilverized  than  is  the  case  with 

ryoT  lead.    Uling  gives  the  following  illustrations.    The  columns  under 
give  the  results  at  Call,  under  II  tbe  results  at  the  Clausthaler  HUtte: 
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Behavior  of  zinciferous  lead. — In  1868  base  bullion  of  the  Lower 
Harz  was  sent  to  Lautenthal  in  order  to  ascertain  whether  Parkes's  pro- 
cess was  practicable  for  this  impure  lead.  The  results,  as  far  as  the  ex- 
traction of  silver  is  conceme(|,  were  striking.  While  the  contents  of  the 
silver  in  the  purer  lead  {Schliechhlei)  of  the  Upper  Harz  were  reduced 
from  37.9166  —  43.75  ounces  (0.13  —  0.15  per  cent.)  to  4.375  —  8.75 
ounces  (0.015-0.03  per  cent.)  by  the  second  addition  of  zinc,  the  impure 
lead  of  the  Lower  Harz  only  retained  2.9166  ounces  (0.01  per  cent.)  of 
silver  after  the  application  of  the  second  zinc  portion.  This  favorable 
behavior  was  found  to  be  due  to  the  zinc  already  contained  in  the  base 
bullion. 

Corduri6  also  found  that  a  given  amount  of  zinc  added  to  zinciferous 
lead,  will  extract  the  silver  more  rapidly  than  if  the  lead  be  pure. 

This  phenomenon  may  be  explained  by  supposing  that  the  formation 
of  argentiferous  zinc  had  already  taken  place  in  the  zinciferous  lead,  to 
a  certain  extent.  This  explanation  is  supported  by  tbe  fact  that  a  sub- 
sequent addition  of  zinc  always  desilverizes  with  comparatively  greater 
rapidity  than  did  the  preceding. 

Contents  of  zinc  in  the  desilverized  lead. — Karsten,  examining  the  in- 
floence  of  foreign  metals  on  zinc,  found  that  zinc  and  lead  when  melted 
together  always  separate  into  two  alloys,  plumbiferons  ziuc  and  zincif- 
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emuB  lend.    The  ma^ma  of  metals  taken  up  have  been  determined  as 
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Generally  desilverized  lend  does  not  retaio  more  tlian  0.75  per  cral. 
of  ziuc. 

Influence  of  foreign  metals. — Impurities  in  the  lead  to  be  desilveriawi 
cause  the  formotion  of  dross  on  tlie  mt^tal'Stirface.  TLe  dross  mnst  be 
removed  before  adding  zinc. 

AiitimoDy  hinders  a  complete  desilvprization;  and  leiid  containinga 
large  quantity  must  be  refined  betbre  zinciflcatiou.  Zinc  does  not  extract 
the  antimony  from  lead;  antimony  is  only  removed  by  siibseiiueiit te- 
tiuing. 

Copi>er  baa  a  greater  affinity  f<tr  zinc  than  silver,  and  can  tbcrefcm 
be  extracted  from  lead,  without  taking  ranch  silver  into  the  alloy,  if  zinc 
is  added  in  snoh  quantity  as  to  saturate  only  the  cupi»er.  This  is  anotber 
merit  of  Farkes's  process,  as  it  eflects  the  prodnction  of  lead  free,  or 
nearly  free,  from  copper. 

The  extraction  of  copper  ti-om  lead  by  zinc  is  so  completo  that  Jfc. 
'Saker  baH  based  a  mctho<l  of  decopperizing  lead  upon  it.  It  is  ovideot 
that  copper  iu  the  argentiferous  lead  increases  the  consumption  of  sine. 

tiold  also  has  a  greater  afliuity  for  zinc  tban  silver,  and  the  latteria 
oiily  extracled  after  gold  and  copper  are  removed.  This  is  made  use  o^ 
and  the  process  is  so  regulated  Ihnt  the  first  zincskimniings  contain  all 
the  gold  and  copper. 

At  Lantenthal  40.S  pounds  of  zinc  are  adde<l  to  27,500  pounds  of  lead 
(1  pound  =  1.10  i)ouiids  English)  tor  the  extraction  of  co])per  and  gold. 
The  skimmings  coutaiu  all  the  gold  and  copper,  and  are  not  mnch  licbei 
iu  silver  than  the  original  lend.  The  silver  made  from  these  skimmiogi 
contains  from  34.9099  to  /JS.333  ounces  (0,12  to  0.2  i>er  cent.)  of  gold. 

At  Call,  180  pounds  of  zinc  are  added  to  300  centner  (at  110  ponnd« 
English)  of  base  bullion.  About  10  centner  of  zino-sktmutings  are  oV 
tained,  which  contain  the  gold  and  copper.  This  gold-copper  scnmit 
treated  with  the  re-sidues  of  the  treatment  of  the  argentiferous  zinc,  and 
tJie  silver  finally  obtained  contains  29.1CCC  ounces  (O.l  per  cent.)  of  g«ri(L 

Bismuth  is  not  extracted  by  zinc. 

Illing  gives  the  following  results  of  the  elimination  of  other  metals 
along  with  silver  obtained  at  German  works  : 
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n. — REFINING  OF  THE  DESILVERIZED  LEAD. 

Befining  has  in  view  the  separation  of  foreign  metals  from  the  lead, 
so  as  to  make  it  suitable  for  purposes  of  manufacture.  As  different 
metals  influence  different  qualities  of  the  lead  it  will  depend  upon  the 
use  to  be  afterward  made  of  the  refined  lead  whether  the  separation 
of  a  certain  metal  must  be  more  or  less*^ complete;  and  the  process  of 
refining  is  conducted  accordingly.  Corroding-lead,  for  instance,  must 
contain  very  little  copper,  (not  more  than  0.0014  per  centt,  according  to 
Hampe,)  whereas  the  influence  of  copper  upon  the  malleability  is  not  so 
delicate. 

As  already  remarked,  desilverized  lead  retains  zinc.  According  to 
Lauge  the  maximum  of  zinc  detained  is  1  per  cent,  but  generally  the 
amount  does  not  exceed  0.75  per  cent.  This  proportion  of  zinc  makes 
lead  brittle  and  unsuitable  for  various  purposes  of  manufacture.  But 
ziuc  is  not  the  only  impurity  in  desilverized  lead.  The  lead  which  is  sub- 
jected to  desilverization  generally  being  impure,  this  is  also  very  often  the 
case  with  the  desilverized  lead,  as  this  contains  all  impurities  which  are 
DOt  extracted  by  zinc.  Hence,  antimony,  arsenic,  and  bismuth  may  be 
contained  in  desilverized  lead;  of  these  antimony  is  the  most  frequent. 
All  these  metals,  bismuth  excepted,  have  a  strong  afiBnity  for  oxygen, 
aud  can,  therefore,  be  separated  by  oxidation.  In  a  series  of  methods 
chlorine  is  used  for  refining  desilverized  lead;  but  this  only  eftects  the 
removal  of  zinc,  and  the  lead,  if  dezincified  by  this  process,  must,  there- 
fore, be  subjected  to  further  refining  in  case  other  impurities  are  con- 
tained in  it.  Bismuth  cannot  be  separated  from  lead  by  oxidation,  as 
the  latter  has  a  stronger  affinity  for  oxygen.  As  bismuth,  moreover, 
cannot  be  removed  by  chlorine,  it  api>ears  that  lead  with  a  large  pro- 
XK>rtion  of  bismuth  cannot  be  advantageously  subjected  to  desilveriza- 
tion by  zinc,  as  the  lead  produced  could  not  be  freed  from  bismuth,  and 
would,  therefore,  not  be  marketable.  Base  bullion  containing  consider- 
able quantities  of  bismuth  is,  therefore,  treated  by  the  Pattinson  pro- 
cess, and  then  cupelled.  Smelting  the  first  portions  of  litharge  formed 
in  the  cupellation  produces  a  pure  lead. 

It  has  for  a  long  time  been  the  endeavor  of  practical  metallurgists  to 
find  a  good  method  for  refining  desilverized  lead.  The  large  amount  of 
zinc  contained  in  this  lead  necessarily  calls  special  attention  to  the 
removal  of  th.it  metal,  particularly  as  in  some  cases  it  is  the  only  im- 
purity. Antimony,  the  only  impurity  of  desilverized  lead,  besides  zinc, 
which  need  be  here  considered,  can  be  completely  removed  by  the  soft- 
ening process.  It  is,  therefore,  only  necessary  to  have  a  good  method 
for  the  removal  of  zinc.  As  zinc  renders  smelting  in  the  blast-f|irnaco 
difficult,  a  perfect  method  must  effect  the  concentration  of  zinc  and 
antimony  in  separate  products,  and  must  convey  the  zinc  into  a  product 
which  requires  no  further  treatment,  or,  at  least,  no  treatment  in  the 
blast-furnace.  In  most  recent  trials  the  removal  of  zinc  and  that  of 
antimony  is,  therefore,  effected  by  different  agents,  and  both  are  con- 
centrated in  separate  products.  All  methods  which  have  been  em- 
ployed for  refining  desilverized  lead  may  be  classed  as  follows:  1. 
Methods  which  effect  the  simultaneous  removal  of  all  impurities; 
2.  Methods  which  effect  the  removal  of  zinc  and  antimony  separately. 
In  the  former  class  we  have,  first,  the  soitening process;  and,  secondly, 
inetho<ls  of  refining  by  special  agents  of  oxidation,  under  which  nuiy 
be  distinguished  a  current  of  hot  air,  nitrate  of  soda,  and  litharge.  Of 
all  these  methods  only  the  softening  process  has  been  introduced  into 
practical  metallurgy.    The  others  are  open  to  the  common  objection, 
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that  tbpy  cnllect  the  zinc  iu  skimmings  which  munt  be  returned  to  tiw 
blast-fiimane  (or  furthvr  treatment,  where  the  iiro|Kirtiaii  of  zinc  coif 
tniiie4  is  a  hiiiilerance  to  the  lend  sniielting,  antl  is  itself  lost. 

Tlw  soflenivfi  iirmegg. — This  process,  which  is  the  uhleet  in  nse 
refining  desilverized  lead,  hai^  been  ubinudoned  at  most  European  wn» 
and  replaced  by  better  methods.  As  will  be  seen  below,  it  is  the  baH 
method  for  the  reiuovnl  of  Itirfie  qaantitiea  oC  antimony,  and  in  tto 
treatment  of  lead  with  larj^e  eoiiteut«  of  antimony  sufteainj;  is,  there- 
t'ore,  still  employed;  bat  in  sncb  eases  it  is  i^erformed  eiicher  before 
deBllverlzntiou,  or  after  tlie  lemoval  of  Kinn  by  some  other  metfaoil. 
The  process  is  characterized  by  the  Niownessof  the  reaction,  and,  as 
the  temperature  required  is  relatively  high,  invokes  large  losses  of 
metal.  Large  qnantities  of  lead  are  oxidized  togicther  with  the  iin|iuri* 
ties,  and  the  percentjige  of  oxides  formed  is  very  large.  The  lung 
duration  and  high  temperature  of  the  proceeis  cause,  moreover,  a  large 
consumption  of  fuel  and  lalmr. 

At  the  Llanelly  Lead-Works  in  Wales,  where  the  process  was  first 
used  for  reliinng  desilverized  lead,  it  was  carried  out  as  follows:  The 
charge  was  10  Ions  of  desilverized  lead ;  the  t^mjierature  used  was  a 
good  red  heat,  and  the  average  time  neeiled  for  completion  of  the  pnv 
cetiH  was  nine  lionrs.  The  lead  wan  xkiuimed  three  hours  after  ohargin^, 
and  fiboitt  half  an  hour  before  tapping.  After  the  t.-ompletion  of  solt- 
ening,  the  lend  was  tapped  into  a  <^ast-ir<m  kettle  and  hero  i>oled.  >'d 
zinc  could  be  detected  in  the  reiined  lead. 

At  l^HUtenthal  reHning  desilveriz*^  lead  by  thesofleuing  proceeis  hiu 
been  tried,  but  waa  soon  abandom^d,  as  it  caased  large  losses  of  melsl, 
nod  was  connectiKl  with  a  large  consumption  of  fuel  and  labor. 

Refining  fry  special  a^nt*  of  oxidation, — At  Lautentbal  a  trial  whs 
made  to  eftect  the  refining  of  desilverized  lea<i  by  a  cnrrent  of  hot  air; 
but  the  results  were  unsatisfactory.  Large  (juantities  of  lead  were 
oxidized  with  the  impurities.  A  jwrtect  removal  of  autimooy  was  oulj 
efi'ected  after  the  xinc  had  been  ren)Oved  by  chlorinatiou. 

in  a  second  series  of  eifjiBriments,  nitrate  of  soda  was  the  agent  nsed 
for  oxidation.  The  salt  was  put  into  a  perforated  bos  and  this  lowerrf 
into  the  molten  metal.  Complete  refining  was  eftected,  buttheqnHo- 
tity  of  lead  oxidized  with  the  impurities  was  so  large  as  to  make  the 
process  impracticable.  A  last  trial,  made  at  Lanfentbal  with  lithar^ 
was  conducted  as  follows:  Litharge  was  thrown  on  the  surface  of  tJie 
molteu  lead,  and  intimately  mixed  with  the  roetal  by  imling.  The  leail 
was  thereby  completely  refined,  but  the  favorable  result  was  found  to 
be  due  to  poling,  as  the  temiwrature  was  not  high  enough  to  melt 
litharge,  so  that  this  did  not  enter  into  reaction.  At  Branbach,  bot- 
ever,  this  proee.ss  was  succcssfnlly  carried  out  in  a  revorberatory  furnace, 
iu  which  a  sutticient  temperature  was  easily  attained. 

VVe  now  come  to  the  methods  which  effect  the  removal  of  zinc  and 
antimony  separately,  tinder  this  head  two  pnicesses  are  to  be  distin- 
guished: flrat,  the  de:tincification  by  chlorination,  and  removal  of  the 
remaining  imptirities  by  some  other  agent;  and  secondly,  the  deziaciB- 
cation  by  the  decomposition  uf  steam,  and  the  oxidation  of  antimooy  by 
the  oxygeu  of  the  atmog]>here. 

Dezineification,  by  ckloHitation^and  removal  of  the  rrinaining  impurititt 
by  tome  other  agent. — Slow  reactions  and  low  temperature  ai-o  the  cliar- 
acteristicH  of  this  process,  at  least  in  the  first  operation.  It  may  be 
carried  out  in  a  kettle  or  in  a  reverberatory  furnace,  and  at  some  places 
the  two  operations  of  the  process  bave  even  been  performed  in  dtSeceat 
apparatus. 
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The  process,  which  is  a  German  invention,  has  been  extensively  ex- 
perimented npon,  and  various  modifications  were  once  in  opeiution  in 
Germany,  but  Corduri^'s  process  has  replaced  them  almost  everywhere. 
At  Gall,  in  the  Eifel,  a  modification  of  this  process  is  still  in  operation, 
and  gives,  it  is  said,  satisfactory  results.  At  Lantenthal  and  Tamowitz 
the  process  was  connected  with  large  losses  of  metal,  and  a  large  con- 
sumption of  lael  and  labor;  it  has,  consequently,  been  replaced  by 
Corduri^'s  jirocess. 

By  the  chlorination  process,  the  zinc  contained  in  the  desilverized 
lead  is  conveyed  into  a  slag,  which  consists  of  the  chlorides  and  oxides 
of  zinc  and  lead.  As  this  product  contnins  lead,  it  is  returned  to  the 
blast-furnace,  where  it  renders  smelting  difiicult.  The  zinc  previously 
contained  in  the  desilverized  lead  is  entirely  lost. 

The  chlorination  of  the  zinc  is  effected  by  a  chloride,  or  by  a  mixture 
of  a  chloride  and  a  sulphate;  the  operations  are  the  same  in  both  cases. 
The  process  is  carried  out  as  follows : 

After  the  molten  lead  has  been  brought  to  a  dull  red-heat,  the 
chloride  or  the  salt  mixture  is  added,  and  intimately  disseminated  by 
freqaent  stirring.  Two  products  are  obtained,  the  chloride-slag  aud 
the  dezincified  lead.  The  chloride-slag  is  added  to  smelting  in  the 
blast-furnace;  the  dezincified  lead,  if  it  contains  antimony,  is  subjected 
to  further  treatment. 

The  substances  used  for  dezincification  are  chloride  of  lead,  chloride 
of  sodium,  a  mixture  of  chloride  of  sodium  and  sulphate  of  lead,  a  mix- 
ture of  sulphate  of  lead  with  Stassfurth  salts,  (chlorides  of  sodium,  potiis- 
sium,  and  magnesium,)  Stassfurtb  salts  alone.  The  results  of  experi- 
ment with  each  of  these  will  be  given  in  the  order  named. 

At  Gall,  chlorination  of  zinc  was  formerly  effected  by  impure  chloride 
of  lead,  (containing  62  per  cent,  of  lead,)  according  to  the  following  re- 
action : 

PbCl+Zn  =  ZnCl-fPb. 

4.7  per  cent,  of  the  impure  chloride  of  lead,  which  was  prepared  by 
treating  lead-fumes  with  hydrochloric  acid,  was  colisumed.  Dezincifica- 
tion was  carried  out  in  aPattinson  kettle,  and  completed  in  twenty-lour 
hours.    The  following  results  were  obtained : 

Percentage  of  foreign  metals. 

Before  After 

Cbloriuation.  Chlorination. 

Zinc 0.777  0.005 

Gopper 0. 008  0. 01 1 

Iron 0.001  0.005 

Antimony 0. 046  0. 010 

lUing  ascribes  the  decrease  of  the  contents  of  antimony  partly  to  ox- 
idation of  this  metal  by  the  oxide  of  lead  existing  in  the  impure  chlo- 
ride of  lead,  and  partly  to  the  formation  and  volatilization  of  chloride  of 
antimony. 

The  dezincified  lead  was  freed  from  antimony  by  oxidation  in  the 
Bofteningfomace  during  twenty-four  hours.  The  resulting  lead  con- 
tained t£e  following  impurities : 

Zine 0.003 

Ckypper 0.007 

Iron 0. 005 

Antimony 0.003 
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At  Coniniern  dezincification  ia  carried  oat  iu  a  reverberatoiy  furnaee,  i 
ill  whi(^  tbe  lead  ia  kept  uielted.  under  a  layer  of  1  per  cent,  of  comnm  1 
suit,  for  c-i^'bt  to  ten  Lours,    lutlmate  mixture  is  effected  b;  poling  I 
AccordiDg  to  Illing,  oxide  of  \esul  is  formed,  whicli,  eutering  iitl«  a 
compound  with  oxide  of  sodiam,  Cftuses  the  evolution  of  ohlorioe,  which 
combines  with  ziuc.    Tbe  lead  of  Comniem  does  not  contain  aDtimooy, 
mid  the  doziucificd  lead  is  therefore  uiarketablo.    According  to  Percy, 
esiterimeuts  iu  England  liave  shown  that,  without  adding  salt,  the  lead 
voidd  have  been  ready  for  tapping  after  four  or  five  hours,     llliug  gives 
the  following  composition  of  the  deziucitied  load: 

Zinc trncea, 

Copi>er 0.  «U21 

Jrou o;«I80 

Antimony O.OO-J^ 

Chloriualion  by  a  mixture  of  salt  and  sulphatt^  of  lead  has  been  sub- 
stituted at  Call  for  deziucificatiou  by  chloride  of  lead.  The  reiwlions 
of  this  proL-ess  are: 

PbO,SO,+XaCI+2;u=ZuCl+>'aO,SOs+Pb 

The  conduct  of  this  process  has  been  somewhat  changeil.  At  present 
IE  is  as  follows :  From  1.15  to  1.2  per  cent,  of  sulphate  of  lead,  and  «.3fi 
to  0.4  per  eeiit.  of  common  salt  (referred  to  the  weight  of  desilveriied 
lead)  are  added  to  the  desilverized  lead,  and  this  is  kept  at  a  dull  ml- 
lieat  during  tweuty-fonr  hours.  The  lead  and  salt  mixture  are  wdl 
mixed  by  stirring.  As  the  reactions  take  place  mainly  on  the  snrfac 
of  the  lead,  the  operation  is  carried  out  in  a  shallow  kettle,  a  little  ovi 
8  feet  in  diameter,  and  about  3  feet  in  depth.  The  complete  remoTi 
of  zinc  is  indicated  by  small  spots,  or  a  Hue,  of  a  peculiai-  white  color, 
fmpearing  on  the  surface  of  a  sample  at  the  moment  of  solidiBcadoD. 
This  apjiearanee  is  ascribed  to  the  formatioD  of  an  alloy,  consisting  of 
zinc  and  lead,  which  separates  on  the  surface  of  the  sample ;  it  is  a 
concentration  of  the  zinc  contained  in  the  sample  in  a  small  area.  Tliis 
Indication  is  said  to  be  so  delicate  as  to  show  traces  of  zinc,  which  cannot 
be  detected  by  a  humid  test.  The  charge  of  desilverized  lead  for  one 
operation  is  liij  to  13  metric  tons;  the  slag  produced  is  1.31  to  U 
l>er  cent,  of  this  weight,  and  contains  25  per  cent,  of  lead ;  twenty -foor 
hours  are  required  for  complete  dezincilication. 

The  deziueiHed  lead  contains  antimony,  which  was  formerly  removed 
by  poling.  At  present  the  removal  of  antimony  is  effected  as  follows: 
About  0.3  per  cent,  of  lime  ia  mixed  with  the  deziucified  lead  by  stirring. 
The  lime  extracts  the  antimony,  forming  a  black  scum ;  after  the  opera- 
tion has  been  carried  on  for  twelve  hours,  the  scum  which  has  collected 
on  the  metal  ;«iirface  is  taken  off,  the  lead  once  more  stirred  well  for 
about  fifteen  niiuates,  and  the  scum  rising  on  the  surface  also  removed, 
and  added  to  the  first.  The  remaining  lead,  which  is  now  completely 
refined,  coutaius: 
Metals.  Per  cent. 

Sb 0.0008  to  0.0016 

Cu 0.0004  to  O.0«6 

Fe 0.0019  to  0.0023 

Zn '...  traces. 

Bi 0.0023  to  0.0024 

Th 0.0003 

Ag 0.0005 
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The  method  for  the  removal  of  antimony  is  only  adviintngeoas  for 
small  quantities  of  antimony.  The  scum  resntting  from  dezincification 
and  that  trom  refining  of  nntimonial  lead  are  treated  together ;  they 
are  passed  through  the  bla«t-furnace  together  with  iron-slag.  The  zinc 
is  conveyed  into  the  slag,  and  lead  with  from  2  to  3  per  cent,  of  anti- 
mony is  produced.  This  lead  is  treated  with  lime  in  a  manner  similar 
to  that  descrkted  above.  The  greater  part  of  the  antimony  is  extracted 
by  the  lime,  and  lead  is  produced  which  cau  be  rolled  and  is  therefore 
marketable.  The  skimmings  taken  from  this  lead  are  again  passed 
through  the  blast-furnace,  aud  yield  lead  with  firom  10  to  1-1  per  cent. 
of  antimony.  This  lead  is  melted  in  a  kettle,  refined  by  adding  0.5  per 
cent,  of  nitrate  of  soda,  and  then  sold  for  type  metal. 

The  refining  method  used  at  Call  is  said  to  give  very  good  results,  and 
to  caose  only  small  losses  of  lead,  as  the  temperature  is  very  low. 
Passing  through  the  establishment  where  this  process  is  carried  out,  no 
metal-fumes  can  be  perceived  arising  from  tho  icfining-kettles. 

Formerly  the  slag  obtained  from  dezinciticution  of  dr-silverized  lead 
was  treated  with  water  acidulated  by  hydiochloiic  acid.  Tbe  residue 
consisted  of  sulphate  of  lead,  whereas  copi>cr  and  Bilver  were  dissolved 
as  chlorides  (the  latter  on  account  of  the  presence  of  other  soluble  chlo- 
rides.) The  silver  was  first  preeipikited  by  copper,  then  the  copper  by 
iron,  and  then  the  iron  by  lime.  Zinc  is  lastly  precipitated,  also  by 
lime,  but  out  of  a  boiling  solution. 

QbloriDation  by  Stassfurth  salts,  or  by  a  mixture  of  these  ^alts  with 
snlphate  of  lead,  was  successfully  tried  at  the  Royal  Silver- Works  of 
Claosthal.  The  mixture  of  these  salts  and  siili)hate  of  lead  was  found 
more  advantageous  than  the  salts  alone.  The  lead  was  kept  melted  with 
fi-eqaent  poting  under  a  layer  of  2  per  ;cent.  of  the  salt-mi-xture  for 
twenty-fonr  hours.  The  dezincified  lead  was  yet  brittle,  (from  antimony,) 
and  was  therefore  subjected  to  siiAeniug  in  the  cupellatinii-furnace. 

The  cbanges  in  composition,  which  the  desilverized  lead  underwent 
doriag  refining,  are  shown  in  the  following  table : 


■3 

1, 

i 

1= 

P 

o 

3 

Psrwnt 

PftirM. 

JVrwiK. 

iWcmF. 

zhMj::::;:!^":":!""^":'""'::;":::::::::::::::::;:::^:' 

0MJ3 

0.  oini 

oSI-'j 

OOO-'l 

o.iauo 

(i,(Hiwa 

«,wKii;a 

The  impure  litharge  obtained  by  softening  was  I'cduccd  to  bard  Ivatl. 
The  scom  resulting  from  dezinclfication  of  desilverized  lead  was  i>ass<'(l 
through  a  low-blast  furnace,  in  admixture  with  the  scraps  furuied  iti 
ladling  the  refined  lead  from  the  kettles. 

Dezitmfieation  by  decomposition  of  steam,  and  oxidation  of  antimony  by 
the  oxygen  of  the  atmoiphere. — This  method  appears  in  two  modifications: 
first,  refining  by  poling;  and  secondly,  refining  by  Cordurii^'s  process. 
Both  modifications  are  biise<l  upon  the  chemical  behavior  of  the  im)iiiri- 
tJea  of  desilverized  lead — zinc  and  autimouy — toward  steam,  at  a  high 
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temperatnre.  TTiider  this  condition,  steam  ie  decomposed  by  zinc,  whU 
iR  thereby  oxidized,  wtiereas  the  antimony  is  not  attacked  by  ateaK- 
Aiitimouy,  however,  may  tie  oxidized  by  the  osygeii  of  the  atniospLeMf 
TLese  two  modes  of  oxidation  are  effected  by  the  same  agent,  Hteam,  in 
both  modificutioua  of  the  process ;  but  white  the  oxidation  of  zinc  a 
eBVcted  by  the  chemical  action  of  steam,  this  agent  has  only  a  mechani- 
cal effect  in  the  oxidation  of  antimony.  Tbo  boiling  caosed  by  the 
steam  effects  a  continoal  renewal  of  the  metal  surface,  and  thei-efore 
promotes  the  oxidiition  of  antimony  by  the  air. 

As  long  as  zinc  is  present,  antimony  is  not  oxidized;  and  it  is  tliere- 
fore  possible  to  collect  antimony  and  zinc  in  separate  prodact«.  L^d 
in  oxidized  along  with  both  zinc  and  antimony,  in  varying  quanlitim; 
but  the  oxidation  is  larger  in  tbe  first  part  of  the  process,  during  tbe 
oxidation  of  zinc.  After  the  zinc  ia  removed,  antiuiony  ia  attacketl,  bat 
only  little  lead  is  oxidised  along  with  it.  Violent  oxidation  of  tbe  lead 
takes  place  atter  the  removal  of  antimony. 

The  success  of  the  process  largely  depends  upon  the  tenipemtiire 
employed,  which  ought  "to  be  cherry-red.  At  a  high  temperalnr«  a 
smaller  qnantity  of  oxides  is  formed,  and  the  oxides  produced  are 
richer  in  zinc,  a  more  complete  refining  is  e0ected,  and  the  jirocees 
Ih  completed  iu  shorter  time.  On  tbe  other  hand,  a  high  tetnperatimi 
aiigmeuts  tbe  corrosion  of  tbe  kettles,  and  causes  the  formation  offer 
ruginous  lead.  A  low  temiH'ratnre  increases  the  quantity  of  oxides, 
and  may  protract  the  process  to  such  a  degree  as  to  render  it  iiuproflt- 
able. 

The  advantages  of  this  method  over  those  described  above  are :  Fiml, 
greater  rapidity  and  consequently  large  savings  iu  tbe  cousnmptiou  u( 
inel  aud  latior;  Bocoml,  smaller  iioaulities  of  intermediate  products; 
third,  tbe  iiccnmnlutioti  of  zinc  and  antimony  in  separate  prodncts. 

Iu  the  i>oling  process  oxidation  is  effected  by  keeping  green  wood 
submerged  iu  the  molten  lead.  As  the  process  is  c^irried  ont  in  ojwi 
kettles,  the  quantity  of  lead  oxidized  along  with  zinc  is  iucreased,  so  iLut 
a  larger  quantity  of  zinciferous  oxides  is  produced  than  by  Conlurii-'s 
jtrocess.  Poling  was  already  used  by  Boswag  iu  1863  fur  refining  de- 
t^ilverized  lead.  I  he  desilverized  lead  was  poled  iu  a  reverberatory  far- 
uace,  at  a  red  beat. 

A  trial  made  iu  the  Harz  with  this  method  gave  highly  advantaf^eoni 
results.  Tbe  following  table  furuishes  a  comparative  view  of  the  old 
process  (refining  by  chloriuatiou  aud  subsequent  oxidation)  and  tliejiol- 
mg  process : 
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The  yield  of  refined  lead  was  74  to  76  per  cent,  in  both  cases. 

The  loss  of  lead  in  poliug  was  1  percent,  A  disadvantage  of  the  ni'v 
process  was  the  rapid  corrosion  of  the  kettles.  At  Lautenthal  180  «nl- 
ners  of  lead,  (at  110  pouuds  English,]  containing  0.7  {>erceut  of  ziDcand 
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1  per  cent,  of  antimony,  were  so  completely  refined  by  poling  during 
nine  to  ten  liours  that  the  impurities  remaining  in  the  lead  only  amounted 
to  0.0068  per  cent.    Of  the  ten  hours  six  were  used  for  dezincifieation. 

By  Cordurie's  process  a  high  degree  of  perfection  has  been  attained  in 
the  refining  of  lead,  and  the  old  methods  have  been  almost  everywhere 
superseded.  This  process  eftects  oxidation  of  the  impurities  by  a  jet  cf 
steam  passed  into  the  lead,  and  excludes  the  air  during  the  oxidation 
of  zinc,  while  in  the  second  period  (removal  of  antimony)  the  air  has  full 
access.  This  arrangement  secures  the  oxidation  of  zinc  by  the  oxygen  of 
the  steam  exclusively,  whereas  in  poling  zinc  is  oxidized  partly  by  de- 
com])Osition  of  steam,  partly  by  tlie  air,  which  has  free  access  through- 
out the  process.  Consequently,  the  Corduri6  process  is  completed  in  less 
time;  the  zinciferous  oxides  are  richer  in  zinc,  and  the  quantity  of  oxides 
is  less  than  is  the  case  in  poling.  The  losses  of  metal  are,  moreover,  less, 
and  the  workmen  do  not  sufi'er  so  much  from  the  metallic  fumes,  owing 
to  the  hood  which  covers  the  refining  kettle. 

Corduri^'s  process  is  carried  out  as  follows : 

The  refining  kettle  is  covered  with  a  hood  of  sheet-iron.    In  order  to 
give  the  lead  the  cherry-red  heat  required  for  the  process,  the  metal  sur- 
face is  covered  with  charcoal  and  the  fire  urged.    The  temperature  at- 
tained, steam  is  now  passed  into  the  lead,  but  only  after  the  conveying 
pipes  have  been  freed  from  water,  which,  if  blown  into  the  lead,  would 
cause  serious  explosions.    During  the  oxidation  of  the  zinc  all  the  doors 
mast  be  closed,  in  order  to  exclude  the  air.    The  zinc  is  oxidized  by  de- 
composition of  the  steam,  and  rises  to  the  surface  as  oxide  of  zinc,  where 
it  melts  with  oxide  of  lead,  formed  on  the  metal  surface.    In  the  begin- 
ning of  the  process  the  oxide-mixture  is  semi  fluid.    Steaming  is  contin- 
ued until  the  mixture  is  perfectly  dry,  which  is  a  sign  of  completed  de- 
zincifieation.   Another  test  for  zinc  is  to  take  a  ladleful  of  lead,  and 
poor  this  out  in  drops  after  it  has  cooled  somewhat.    If  the  lead  is  not 
completely  dezincified,  the  zinc  contaiived  in  the  drops  of  lead  will  sol- 
idify and  remain  behind,  forming  Zhiklappcn,  (zinc  rags.)  which  hang 
down  the  ladle.    The  non-appearance  of  these  Zinklappen  is  a  sign  of  • 
Completed  dezincifieation.    A  crystalline  star  on  the  surface  of  a  solidi- 
fied sample  of  the  lead  indicates  the  presence  of  antimony,  in  which  case 
the  lead  is  subjected  to  further  steaming  after  the  zinciferous  oxides 
have  been  removed.    The  doors  of  the  hood  are  0{)en  duringthis  opera- 
tion, in  order  to  allow  the  air  full  access.   In  this  period  mainly  antimony 
is  oxidized,  with  little  lead,  the  oxidation  of  which  rapidly  increases  as 
soon  as  all  antimony  is  removed.    The  sign  for  completed  refining  is  the 
formation  of  "gold  litharge^  on  a  skimmed  sample.    At  Tarnowitz  the 
com])letion  of  refining  is  determined  by  pouringa  sample  of  the  lead,  after 
it  has  cooled  somewhat,  on  a  stone.    In  ease  of  i)ure  lead  the  plate  of 
lead  is  plain,  fend  shows  large  crystalline  laces.    If  the  lead  is  pure,  the 
hood  is  removed,  the  antimonial  oxides  are  taken  off,  and  the  lead,  after 
it  has  cooled,  is  ladled  into  molds.    The  hood  which  covers  the  relining- 
kettle  i^  connected  with  condensing  chambers,  where  the   powders, 
which  have  been  carried  away  by  the  hydrogen  and  the  excess  of  steam, 
are  deposited. 

At  Havre  the  desilverized  lead  contains  0.75  per  cent,  of  zinc  and  very 
little  antimony.  Dezincifieation  is  carried  out  in  separate  kettles,  which 
hold  only  half  the  quantity  of  lead  treated  in  the  desilverization  kettle. 
The  high  temperature  employed  in  Cordurie's  process,  and  the  anti- 
mony contained  in  desilverized  lead,  effect  a  rapid  corrosion  of  the  ket- 
tle during  refining,  and  cause  the  format icm  of  cavities  in  it.  If  refining 
and  deailverization  are  carried  out  in  the  same  kettle,  argentiferous  zinc 
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E  may  oetlie  iu  tlio  cavUiea  ilurine  ziiiciflcation.  uud  can  tlierefort*  not  be 

r  removt'd  by«kiimniiiff,  lurptluingthedesilveriKcd  Icnd,tli(.>dfj>usit8ai'e 

I  thrown  out  of  the  holes  by  the  violent  iif;itiitioii  in  tbo  mutul-Uitb,  ami 
the  lead  is  thereby  enriched.  For  this  reason  ri^Siiiug  iu  separate  ket- 
tles, which  i»  highly  advantaKeoua,  baa  beeu  introduced  at  Havre.  Id 
order  to  fUcilituto  the  pnxiess,  two  kettles  are  used  for  rcfiniug  one 
charge  of  de»itverized  Imiil. 

At  Havre  suijorliea ted  steam  of  GO  to  70  pounds' pressure  is  pressed  into 
the  lead,  am)  rodniug  ia  cotn|i1eted  in  three  hours.  The  lead  produced 
is  of  a  very  good  quality.  Tlie  quantity  of  oxides  formed  aiiiouDt«  to 
from  2  to  3  per  cent,  of  the  lead  operated  uiioo,  and  the  direct  yield  af 
lead  is  82  per  cent,  of  the  base  buIlioD  ti'eated.  As  ouly  minute  quiiDti- 
ties  of  autioiouy  are  contained  in  the  lead,  de^ziucilicatioa  is  sullideiit 
The  powdery  mass  on  the  metal  surface  consists,  iii  lUO  parts,  of  shuts  o( 

I    lead  79  parts,  of  oxide  mixture  '-il  parts. 

I       Wit  parts  of  the  oxide  mixture  contain  :  PbO,  61.4 ;  ZuO,  30.8 ;  tlie 

r  test  being  iron,  carbonic  acid,  &u. 

r  At  Lautentbal,  and  also  at  I'iirnon'itK,  the  old  Pattiuson  plant  is  used 
for  Parkes's  process,  and  deziiicitiuHtiou  and  retining  are  carried  out  in 
the  same  kettle.  Owiug  to  this  arraiigemeut,  the  iuconveaieneesabovo 
mentioned  sometimes  occar  at  these  vorks.    At  Lauteutha.!  the  steam  ia 

itiot  superhetLted,  but  only  dry,  nod  has  a  pi-essnre  of  ouly  li  pounds. 
Experiments  with  superheated  steam  of  higher  presaui-e  have  not 
Bhowu  any  »d vantages  over  the  mode  of  operation  practiced  at  Lautea- 
thal.    It.  was  not  jwBsible,  by  increiisiog  the  pressare.  to  oxidiee  zinc 
and  antimony  at  the  same  time,  and,  indeed,  thiu  would  not  have  been 
Advantageous. 
After  zinc  and  antimony  have  been  removed,  the  lead  is  KteHmed  for 
a  third  time  at  Lantentbiil,  and  during  this  steaming  t!ie  kettle  ii*  hi- 
tirely  uncovered;  the  oxides  prodaeed  thereby  are  almost  pure  litharge. 
This  third  steaming  has  the  object  of  assuring  the  perfect  removal  of 
antimony. 
■     Tlie  direct  yield  of  lead  at  Lantenthal  is  SO  to  Si  per  cent. ;  of  ziucif- 
eroiis  oxides  3  5.1  i)ercent.;  and  of  antimonial  oxides,  1.2i;t  per  eeat; 
(all  calculated  on  the  base  bullion  treated.)    Of  the  lead  ^base-bnllioo) 
1.14  |>er  cent,  passes  into  the  zinciferous  oxides,  and  0.8  into  the  anti- 
monial  oxides.    The  ziuciterons  oxides  cont^iiu  o5  per  cent,  of  lea<i. 
The  removal  of  the  zinc  requires  three  hours,  and  that  of  autiuiuu.v 
one  hour. 
The  refined  lead  has  the  following  composition  : 

Iiead /. 99. 991^ 

Copper (I.  on:':; 

Iron (Kim'i 

Antimony I),  OOJJ 

Zinc ^ 

Silver ^.(i.ooui 

The  treatment  of  the  oxides  formed  in  Oonluri^s  process  now  demands 
attention. 

At  Havre  only  zinciferous  oxides  are  produceil,  which  retain  shots  of 
lead.  As  we  have  seen,  the  powders  formed  daring  refining  consist  of 
79  per  cent,  of  shots  of  lead  and  21  i)er  ceut.  of  oxides.  These  powders 
are  washed  with  a  little  water  on  au  inclined  table,  0  feet  long,  which  is 
divided  into  two  compartments.  The  shots  of  lead  remain  on  the  u|)]>cr 
compartment,  and  are  returned  to  the  re&uing  pmeess.  On  the  seoi"! 
compartment  oxides  very  rich  iu  lead  accumulate ;  these  are  reduced  ia 
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k  reverberatory  furnace.  The  third  product  is  a  mixture  containing 
ipproximately  equal  parts  of  oxide  of  lead  and  oxide  of  zinc ;  iliis 
masses  through  a  sieve  iu  the  lower  compartment  of  the  table,  anil  is 
•ollected  in  a  reservoir.  These  oxides  are  subjected  to  decantation  in 
^an^els,  hereby  yielding  two  products:  a  mixture  of  oxides  containing 
>0  per  cent,  of  lead,  and  a  mixture  of  oxides  containing  30  per  cent,  of 
ead. 

The  first  mixture  is  treated  with  hydrochloric  acid,  in  order  to  extract 
Ae  zinc;  the  residue  is  reduced  in  a  reverberatory  furnace.  The  -second 
mixture  is  dried  and  sold  as  paint,  (oxide  of  zinc.) 

At  Lautenthal  three  different  kinds  of  oxide-mixtures  are  produced : 
nnciferous  oxides,  antlmonial  oxides,  and  oxides  consisting  mainly  of 
3xide  of  lead. , 

The  zinciferous  oxides  are  washed  on  an  inclined  table,  which  has  a  sieve 
At  the  lower  end.  Two  products  are  obtained:  oxides  with  80  per  cent. 
of  leail,  which  remain  on  the  table,  and  oxides  with  30  per  cent,  of  lead, 
which  pass  through  the  sieve  and  are  collected  in  old  I^attinson  kettles. 
The  oxides  with  ^  percent,  of  lead  are  passed  through  the  blast-furnace 
in  admixture  with  the  impure  oxides  formed  in  the  cupellation  process, 
scraps  irom  ladling  the  refined  lea<l  from  the  kettles,  oxides  of  the  third 
class,  (mainly  of  lead,)  and  slag.  The  lead  hereby  produced  is  refined 
by  Corduri^'s  process,  and  brought  into  market  as  Muldenhlei,  (second 
quality  lead.)  The  antimonial  oxides  are  subjected  to  liquation  in  a  re- 
verberatory furnace,  and  yield  lead,  which  is  refined  with  the  Mnl- 
denbleiy  and  antimonial  oxides,  which  are  reduced  to  hard  lead.  The 
zinciferous  oxides,  containing  30  x)er  cent,  of  lead,  are  sold  as  paint. 

As  already  mentioned,  impure  lead. of  the  Lower  Harz  was  subjected 
to  desilverization  for  a  trial  at  Lautenthal  in  18G8.  The  desilverizatiou 
was  complete,  but  the  refined  lead  produced  was  so  impure  as  to  make 
Parkes's  process  inapplicable.  The  advantages  obtained  in  the  Upper 
Harz  by  the  adoption  of  Corduri^'s  process,  led  to  a  repetition  of  the 
trial.  The  refined  lead  obtained  was  greatly  inclined  to  crystallization. 
It  was  not  possible  to  prevent  crystallization  by  casting  the  lead  at  a 
certain  temi>erature.  The  lead  was  hard.  As  copper  is  entirely  ex- 
tracted from  lead  by  zinc,  and  antimony  is  completely  removed  by  steam, 
the  peculiarities  of  the  lead  were  ascribed  to  a  considerable  proportion 
of  bismuth,  which  was  detected  by  analysis  made  at  Clausthal.-  The 
following  table  gives  the  results  of  the  analysis : 
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0.352053 

0.000279 
0. 002872 
0. 002877 
0.  000573 
0.000250 

0. 35i»904 
99.  G41096 


The  analysis  of  refined  Harz  lead  is  given  for  the  sake  of  comparison. 
A  few  words  are  necessary  concerning  the  preliminary  refining  of 
Lead  which  is  to  be  subsequently  subjected  to  desilverizatiou  by  zinc. 
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■  A  large  proportion  of  aiitiinony  iocretises  the  consumption  of  z\w 

■  ttoil  inflneHfCs  unfavnmbly  the  iirocosaof  Uesilverization  by  zinc.    Lenil 

■  eoiitaiuiug  macL  antimony  miiat  thererore  be  reflnud  pi-evious  to  lie- 
w  rilverizatiou.    11'  the  amonut  of  antimony  is  not  too  lui^e,  refining  is 

■  advautagtouEiIy  eflbuted  by  Uordurie'a  process;  otberwisu  the sofYeniue- 
P  ^rooe«a  is  preferable.    The  iiu|)ure  slag-lead  of  Audreasberg  has  b««a 

tiQbjectcd  to  desUvcrization  by  zinc,  and  tliis  trial  has  (confirmed  the 
general  belief  in  tbe  evil  iufluetice  of  antimony  upon  complete  desilver- 
ization:  Preliiuiuary  rcQniugliaa  beeu  tried,  nitb  perfect  success.  Tbe 
antlinoninl  oxidea  (Abntrich)  produced  by  preliminary  redning  contain 
some  ttilrer,  adisad vantage  which  Btaitda  in  no  proportion  to  tbe  advau- 
taget)  obtained  by  the  new  modification. 

The  procenH  hrb  conducted  as  follows:  Tbe  lead  was  melted  iua 
kettle,  and  .ifC«r  thedraiut  whicli  farmed  on  the  metal -snrfaoe,  and  whitli 
contained  10  percent,  of  copper,  hail  been  removed,  tbe  teni{)erature  of 
the  metal  wa^  miHed  and  steam  passed  into  it,  in  order  to  separate  ao- 
tiinoiiy.  Steaming  was  carried  on  for  1<!  iionra.  In  the  soltening-furuaoe 
it  was  possible  to  remove  the  antimony  in  the  siinie  time,  bnt  the  anti- 
monial  oxides  were  too  rich  in  silver.  By  refining  in  tbe  softening-fiir' 
iiaiie,  oxides  ct>utainiug  0.01  per  oeiit.  of  silver  were  produced,  and  tbe 
cost  iier  centner  of  lead  was  3  sgr.  4.5  pf.,  or  abont  7.9  cents  gold. 

In  Tefioin;:  by  Conlari^'^  pro(»>aH  tbe  cost  vnvi  only  3.1  centa,  and  the 
antimonial  oxides  contained  hut  U.O0:j5  per  cent,  of  silver. 

The  le;id  roNnlthtg  from  this  refiutug  was  desilverized  by  1.12  peroeot. 
of  ziufl  and  sult!U>quently  dezincitied  by  Corduri4's  process.  Tbe  desil- 
vemed  and  retUicd  lead  had  the  following  compositiou : 

■  PtlTMOl. 

f'Copiwr 0.00176 

Antimony U.ntWK 

Iron o.tHiliii: 

Zinc 0.0U26.1 

Silver 0.0006a 

Load , 99.98716 

The  amount  of  silver  in  tbe  antimonial  oxides  is  too  small  to  make 
extraction  profitable. 

Ill- — TEEATMENT   OF   THE  AEGENTIFEEOUS-ZINC  ALLOY. 

The  high  importance  of  Parkes's  process  has  called  forth  among 
metallurgists,  since  the  invention  of  that  method,  the  eager  endeavor 
to  contribute  to  its  improvement  and  flt  it  for  more  general  use.  Owing 
to  a  number  of  recent  inventions,  and  to  the  extensive  experiments 
made  at  large  works,  desilverizatiou  by  zinc  has  been  rapidly  developed. 
The  zincification  of  argentiferous  lead  and  the  refining  of  desilverized 
zinciferous  lend  have  been  highly  improved,  and  are  now  very  perfect 
operations.  Only  the  last  operation  of  Parkes's  process — the  treatment 
of  the  argentiferous  zinc-crusts — was,  until  recently,  attended  with 
great  difiioulties,  which  the  re-adoption  of  the  distillation  process  nrill 
now  doubtless  remove.  This  was  the  first  method  used  for  freeing 
tbe  argcutiferons  zinc-crusts  from  zinc.  It  was  forsaken  principally  nn 
account  of  the  rapid  corrosion  of  the  distilling-apparatus  by  the  leaii. 
Mr.  Gerhard,  of  the  Friedrichshiittc,  at  Tarnowitz,  has  recently  pre- 
pared a  lining  for  tlie  mufSes,  which  resists  the  corroding  influence  oi 
the  lead,  and  which  answers  its  purpose  fully.    Tbe  preliminary  ex- 
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perimeots  made  with  the  distillation  process  at  Tarnowitz  have  fur- 
nished results  which  justify  great  hopes. 

The  argeutiferonS'Zinc  crusts  cannot  be  obtained  free  from  lead;  and 
although  this  may  be  partly  removed  by  liquation,  it  is  not  practicable 
to  such  an  extent,  as  to  permit  a  direct  separation  of  the  silver  from 
the  dry  zinc-crusts.  ^  The  product  finally  obtained  by  the  treatment  of 
the  argentiferous-zinc  alloy  always  is  rich  lead,  from  which  the  silver 
is  separated  by  cupellation.  All  methods  considered  in  this  chapter, 
therefore,  only  refer  to  the  removal  of  zinc  from  the  zinc-crusts. 

The  methods  used  for  dezincification  are  very  numerous.  They  effect 
the  separation  of  zinc  by  oxidation  and  scorification,  (Flach's  process.) 
chloriuation,  oxidation,  or  distillation. 

Of  these  methods  none  is  now  exclusively  practiced.  Flact's  process 
was,  for  a  long  time,  extensively  practiced  in  Europe,  and,  although 
found  .very  incomplete,  it  was  retained  because  better  methods  were 
wanting.  Dezincification  by  chloriuation  was  only  locally  adopted. 
Other  methods,  such  as  dezincification  by  oxidation  witli  litharge,  have 
not  met  with  success,  and  sensible  improvement  was  only  effected  by 
the  introduction  of  Cordurie's  process.  But  this,  also,  has  disadvan- 
tages, particularly  the  formation  of  large  quantities  of  intermediate 
products,  as  will  be  seen  below.  Finally,  as  has  been  remarked  above, 
the  direct  separation,  by  distillation,  of  argentiferous  lead  and  zinc  has 
been  again  taken  up  recently,  and  it  is  most  likely  that  this  process 
will  replace  all  other  methods  of  dezincification. 

The  liquation  of  the  argentiferous  zinc  crusts,  in  order  to  remove  part 
of  the  lead,  precedes  their  further  treatment.  The  temperature  used  in 
this  process  (it  is  of  course  sensibly  below  the  melting-point  of  zinc) 
must  be  carefully  regulated,  in  case  Corduri^'s  process  is  to  be  used  for 
further  treatment  ot  the  dry  zinc-crusts.  If  the  temperature  during 
liquation  is  high,  the  zinc-crusts  are  too  completely  drained  of  lead ; 
they  are  rendered  too  dry,  and  this  causes  the  following  disadvantages 
in  the  further  treatment :  First,  the  dry  zinc-crusts  only  melt  at  a  high 
temperature,  the  consequence  of  which  is  the  formation  of  large  quan- 
tities of  rich  oxides;  and  secondly,  the  formation  of  a  rich  alloy,  con- 
taining silver,  copper,  and  lead,  is  facilitated. 

In  general  it  will  depend  upon  circumstances  how  liquation  must  be 
conducted.  If,  for  instance,  the  base  bullion,  which  is  subjected  to  de- 
silverization,  is  rich  in  copper,  this  will  also  be  the  case  with  the  •zinc- 
skimmings.  By  liquation  at  a  high  temperature  the  amount  of  copper 
in  the  rich  lead  finally  produced  is  increased,  and  thi%  causes  large 
losses  of  silver  in  the  cupellation  process.  The  apparatus  in  which 
liquation  may  be  carried  out  is  a  kettle,  (most  European  works,)  a  rever- 
beratory  furnace,  (old  process  at  Tamowitz,)  or  an  iron  pipe,  (Llanelly 
Lead  Works.) 

Dezincification  by  oxidation  and  scorification. — In  Flach's  process  the 
liquated  zinc-alloy  is  passed  through  a  bhist-furnace,  in  addition  with 
•  slag,  at  a  low  temperature  and  low  pressure  of  blast.  The  zinc  is  oxi- 
dized and  conveyed  into  the  slag,  and  rich  lead  is  produced,  wWch  is 
subjected  to  desilverization  either  directly  or  after  previous  refining. 
According  to  Sieger,  higher  pressure  has  been  Used  without  increasing 
the  losses  of  metal.  Sieger  says,  moreover,  that  in  Flach's  process 
*the  losses  of  silver  and  lead  are  less  than  by  any  other  methcxl,  and 
that  the  silver  extracted  by  that  process  exceeds  by  2  per  cent,  the 
total  indicated  by  assay.  At  German  works  this  statement  has  not 
been  confirmed,  but  long  experience  has  established  that  this  process 
involves  large  losses  of  silver.    The  process  has  doubtless  many  ad  van- 
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tages ;  the  opprations  are  simitle,  cheap,  and  sbott ;  zinc  of  second 
quality  may  be  used  lor  desilverizatiou  ;  and  tbe  ricli  lead  prodaced  is 
relatively  pnre.  Against  these  advantageB  the  following  disndvaDtagn 
must  be  recorded :  Large  losses  of  silver  are  causctl  in  tbe  blast-furnaoe 
by  the  volatilization  of  zinc ;  the  Kl»gs  produced  are  highly  zinciferniUt 
and  thercfoitt  bad  to  handle ;  aiid  in  Ibeui  the  zinc  previously  contained 
in  the  rich  zinc-alloy  is  entirely  lost.  As  the  zinc  crusts  require  sopft* 
rate  uiettiug,  an  a<:cumulation  of  that  product  is  necessitated.  This  in* 
creases  the  cost  at  places  where  desilverization  is  not  carried  out  ob 
snch  a  scale  as  to  furnish  sufficient  material  to  Ifeep  tbe  furnace  in  coa< 
tinual  blast.  In  Germany  Flacb^s  process  has  been  abandoned  on  ac- 
count of  tlje  large  losses  of  silver  and  the  formation  of  intermedial 
products  difficult  to  handle.  At  Taruowitz  the  process  was  retained 
after  Oorduri^'s  bad  been  substituted  for  it  at  all  other  Prussian  worlis. 
The  cause  of  this  will  be  seen  below.  In  the  spring  of  1873  1  sair 
Flach's  process  yet  in  operation  at  Tarnowitz,  but  since  that  time  it  bu 
been  replaced  by  the  distillation  process. 

Flach's  process  was  carried  out  at  Tarnowitz  in  tbe  following  manners 
The  zinc-skimmings  were  liquated  iu  the  c u pel ling-fn mace,  hereby  pro- 
ducing poor  lead  and  rich  oxides,  consisting  of  a  mixture  of  metallic  par> 
tides  and  of  the  oxides  of  lead  and  zinc  The  liquated  lead  was  suV 
jected  to  partial  cupellntion  in  order  to  concentrate  the  contents  of  sil- 
ver. Tbe  resulting  concentrate-lead  (CotwentrationsbUi)  was conjpletely 
cuiwUed  when  a  snfficieDt  quantity  of  it  bad  accumulated.  The  riul 
osid^s  were  passed  through  the  blaat-fumace,  together  with  double  the 
amount  of  tap-cinder,  containing  at  most  0.5  per  cent.,  of  lead.  The 
products  of  smelting  were:  First,  argentiferous  lead,  with  1.S3I  per 
cent,  of  silver.  (631.124  ounces  per  ton  ;)  second,  slag,  with  0.3  per  cent 
of  lead  and  0.01  per  cent,  of  silver,  (2.9160  ounces  per  ton ;)  third,  a  zin- 
ciferous product,  (O/enbrvch,)  containing  67  per  cent,  of  zinc,  10  percent 
of  lead,  and  0.5  percent.  (145.833  ounces)  of  silver. 

The  charge  consisted  or  liquated  zinc-skimmings  and  200  per  cent,  of 
tap-cinder ;  the  consumption  of  fuel  was  82.34  per  cent.,  (that  is,  82.34 
pounds  coke  for  1  centner  =  100  pounds  of  charge.)  In  smelting  1,853.36 
centner  of  the  rich  zinc-skimmings  with  3,649  centner  of  tap-cinder,  and 
763  centner  of  coke,  the  toUowitig  quantities  of  the  products  already 
mentioned  were  obtained  :  1,420  centner  of  rich  lead,  3,000  centner  of 
pure  slag,  and  58.50centnerof  the  ziiiciferons  product,  besides  675eentr 
ner  of  impure  slag.  The  cost  of  the  treatment  per  centner  of  the  zlno- 
skiuimings  waS  3  sgr.  4.5  pf.^7.9  cents  gold. 

The  0/enbritch  was  subjected  to  distdlatiou  at  Bleiberg  for  a  trialjhnt 
the  process  was  wrecked  by  the  corroding  influence  of  the  lead  upon  the 
muffles,  and  the  formation  of  au  alloy,  consistiug  of  zinc,  silver,  and  lead, 
which  was  more  difficult  to  handle  than  the  original  substance. 

At  Call  Flach's  process  is  applied  to  the  impure  (first)  skimmings,  in 
which  copper  and  gold  are  concentrated.  These  skimmings  are  passed 
through  the  blast-furnace,  together  with  the  residues  from  the  treatment « 
of  the  argentiferous  zinc-crusts,  and  with  slag  consisting  of  sgicaEc  of 
protoxide  of  iron,  lime,  and  alumina.  The  argentiferous  residues  a<lded 
to  the  charge  contain  8  to  10  per  cent,  of  lead,  and  this  contains  2,7  pw 
cent.  (787.498  ounces)  of  silver.  The  products  are  lead  with  0.7  to  0.8  per 
cent.  (204.166  to  233.333  ounces)  of  silver  and  argentiferous  slag,  which  is 
added  to  ore-smelting.  The  lead  produced  by  this  process  is  very  pure, 
and  owing  to  this  the  process  has  been  retained,  although  it  involves 
large  losses  of  silver. 

The  ar^rentiferons  and  auriferous  lead  Is  again  treated  with  zinc,  and 
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then  dezincified  by  chlorination,  as  will  be  seen  below.  The  rich  lead 
finally  obtained  is  capelled,  and  yields  silver  with  0.1  per  cent.  (29.1G6 
onnces)  of  gold. 

Dezincification  by  chlorination. — In  this  process  the  dezincification  of 
argentiferous  zinc-scnm  is  carried  out  in  a  manner  similar  to  the  dezin- 
cification of  ziQciferons  lead  by  chlorination.  The  process  is  character- 
ized by  low  temperatares  and  slow  reactions. 

At  Branbach,  where  this  process  was  once  in  use,  the  chlorination  of 
zinc  was  eftected  by  chloride  of  lead,  which  was  mixed  into  the  molten 
lead  at  a  dull-red  heat.  The  resulting  lead  was  cupelled,  and  the  chlo- 
ride of  slag,  which  retained  shots  of  lead,  was  passed  through  the  blast- 
furnace. 

At  Call  the  dezincification  is  still  effected  by  chlorination.  It  is 
claimed  that  the  losses  of  metal  are  very  small,  owing  to  the  low  tem- 
perature used  in  the  process.  A  disadvantage  of  this  process  is  its  long 
dnration,  which  would  be  very  serious  in  the  case  of  a  large  production. 

The  knanner  of  conducting  it  at  this'place  is  as  follows: 

Oul3'  those  skimmings  are  treated  by  this  process  which  are  taken  off 
the  lead  after  the  impure  auriferous-skimmings  have  been  removed. 
The  aurifeit)us  skimmings  would  yield  a  very  impure  lead,  if  treated  by 
the  chlorination  process,  and  this  lead  would  render  the  cui)ellation 
process  very  difficult.  It  has  been  found  tliat  lejvd  containing  gold  and 
copi>er  at  the  same  time  is  disposed  to  lorm,  during  cupellation,  an 
alloy  consisting  of  gold,  copper,  and  lead,  which  separates  in  lumps, 
and  which  requires  a  very  high  temperature  for  fusion.  The  impure 
skimmings  are,  therefore,  treated  by  Fiach's  process,  which  yields  a  very 
pure  lead. 

The  pure  skimmings  are  treated  with  a  mixture  of  carnallite  (2  Mg 
Cl-f-KCl+12Aq)  of  Stassfurth,  and  chloride  of  ammonium,  at  about 
400O  C  The  quantities  operated  with  are:  30  centner  of  dry  ziuc- 
crasts,  9  centner  of  carnallite,  and  3  centner  of  chloride  of  ammonium. 
Two  products  are  obtained:  2G  centner  of  rich  lead,  which  is  tapped, 
and  melted  chloride,  which  is  yet  argentiferous.  From  5  to  6  centner 
of  lead,  containing  0.01  per  cenl.  (2.91GG  ounces)  of  silver  is  now  added, 
in  order  to  extract  the  silver  from  the  chloride-slag.  After  the  ingre- 
dients have  been  melted  together,  the  lead  (about  4  centner)  is  tapped 
and  added  to  the  lead  of  the  first  tap,  which  has  been  kept  fluid  in  a 
separate  kettle.  Thus  30  centner  of  rich  lead  are  produced,  and 
this  contains  2.7  per  cent.  (787.498  ounce  s)  of  silver.  The  residue  in 
the  kettle  is  treated  as  described  above.  The  lead  which  was  added  to 
the  chloride-slag  after  the  first  tap  had  been  drained  from  the  argentif- 
eroas  zinc-skimmings.  The  duration  of  the  operation  is  three  days. 
The  process  is  said  to  work  very  nicely.  It  has  not  been  introduced  at 
any  other  works. 

Dezincification  by  ox' Nation. — Under  this  head  are  included  two  gen- 
ral  methods,  characterized  respectively  by  the  employment  of  litharge 
and  of  steam  as  the  oxidizing  agent. 

At  the  Tyne  Lead  Works,  near  Newcastle,  Roswag  effected  oxidation 
of  the  zinc  by  adding  the  dry  zinc-crusts  in  the  cupellation  process. 
The  intei#ion  was  to  oxidize  the  zinc  by  the  litharge  formed  during 
cupellation,  and  to  concentrate  the  silver  in  the  lead.  The  resulting 
lead,  which  contained  2  to  3iper  cent.  (583.33  to  874.998  ounces)  of  silver, 
was  cupelled  in  a  separate  furnace.  This  process  necessarily  caused 
large  losses  of  silver. 

In  the  Harz,  trials  were  made  with  a  view  to  use  litharge  for  the  oxi- 
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dation  of  tbe  zinc  in  tbe  zinccrasts  in  a  manner  similar  to  the  AeoL- 
ciQcatioii  of  zinciferous  lead,  us  condncted  »t  Commeru, 

Equal  purtBof  the  argentiferous  ziim-alloj'  and  litLarge  were  wseA. 
The  process  iras  carried  out  in  a  reverberatory  fiirnaee,  and  was  so  con- 
ducted that  the  litharge  covered  the  alloy.  The  iudueue^  of  tbe  litharge 
ujion  the  argeutiferous  zinc-alioy  was  trilling.  Ou  freeing  the  meial 
from  its  cover  violent  burning  of  the  zinc  took  place,  vrhtch  caused 
large  Josses  of  metal.  After  all  zinc  had  been  oxidized  in  ibis  way  the 
Iem]ierntiire  was  raised ;  but  it  wus  impossible  to  uielt  the  oxides,  eveo 
at  the  highest  temperatnre  attainable,  and  hence  the  oxides  were  re- 
moved in  a  semi-Suid  condition.  The  skioimings,  the  quantity  of  wbii-h 
amounted  to  '12  per  cent,  by  weight,  of  the  charge  (argentiferous  allov 
and  litharge) — contained  considerable  quantities  of  shots  of  lead,  and 
0.5  to  lt>erceut.  (145.83  to  291, G7  ounces*)  of  silver.  Cupellatioa  wentun 
in  tbe  regular  way  after  the  removal  of  the  oxides,  the  lithnrgc  produced 
{39  per  cent,  of  the  charge)  containing  O.OOTB  iier  cent.  (2.304  ounces)  of 
silver.  The  Inmes  from  the  litharge-channel  coutained  0,t>6  per  cect, 
(17.5  ounces,)  and  from  the  chimney  0.01  per  cent.  (2.9167  ounces]  of 
silver. 

From  one-quarter  to  one-third  of  the  charge  always  remained  on  thv 
surface  of  the  lead  uufused.  This  infusible  residue  contained  1!  to  3 
per  c^'ut.  (583.33  to  874.998  unnces)  of  siU-er. 

AVbeii  the  jtrocess  was  tried  in  upeu  kettles  the  results  obtained  were 
equally  unfavorable. 

Tbe  process  was  a  perfect  failure,  ou  account  of  the  infusibility  of  tl)# 
zi no- skimmings,  and  because  the  proportion  of  litharge  and  zinc  was  [i»I 
large  enough. 

Deziucifi cation  by  steam  (Cordnri^'B  process)  is  based  upon  the  fact 
that  steam  is  decomposed  by  ^ii^c  at  a  high  temperature.  Complete 
deziucification  is  ejected  by  this  pi'ocess,  and  in  a  short  time ;  but  an 
oxide-mixture  is  produced,  Irom  which  the  very  large  conteota  of  silver  . 
fan  only  be  extracted  by  a  number  of  incomplete  and  costly  operations. 
The  quantity  of  oxides  formed  amounts  to  about  oue-third  to  one-half  of 
the  argentitcroua  lead  produced.  Althongh  these  are  serious  disailvan- 
tages,  the  process  has,  nevertheless,  been  advantageously  substituted 
for  l-'lach^s  and  other  methods. 

The  process  is  carried  out  as  follows : 

The  argentiferous  zinc-altoy  is  melted  in  a  kettle,  and  tfais  covered 
with  a  hood,  whereupon  the  temperature  of  tbe  metal  is  raised  to  yel- 
low beat,  which  renders  it  semi-tluid.  Steam  is  now  passetl  through  the 
metal  (after  tbe  conveying  pipes  have  been  freed  from  water)  and  is 
hereby  decomposed,  oxidizing  zino  at  the  same  time,  whereby  the  lem- 
I^riiture  of  tbe  metal  is  rapidly  increased. 

Owing  to  the  large  amount  of  zinc  in  tbe  metal,  the  gases  evolved  by 
deziucifi cation  are  highly  charged  with  hydrogen,  and  thei-efore  very 
explosive.  In  order  to  prevent  explosions  the  hood  must  fit  well  to  tlie 
kettle,  all  openings  in  the  hood  must  be  carefully  luted,  and  a  jet  of 
steam  must  be  blown  through  the  hood  and  through  the  condensing- 
chainber  before  passing  steam  into  the  metal.  The  hood  must  be  con- 
nected with  exteusive  condensiug-chambers,  since  large  qiHantities  of 
powder  are  carried  away,  owing  to  the  violent  evolution  of  hydrogen. 
During  the  process,  it  is  necessary  to  beat  the  hood  repeatedly  witb 
a  piece  of  tiniber,  in  order  to  loosen  the  powders  which  settle  ou  tbe 
inside  surface. 
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Steaming  mast  be  continued  nntil  the  oxides  formed  during  the  pro- 
cess are  quite  dry  and  all  zinc  is  removed.  If  a  sample  of  the  oxides 
exposed  to  free  access  of  the  air  shows  burning  of  zinc,  dezincificatiou 
is  not  completed.  Before  removing  the  hood  steam  must  again  be  passed 
through  the  hood  and  the  condensingchambers.  If  the  condensing- 
chambers  are  extensive  enough,  there  is  no  fear  of  large  losses  in  silver. 
Corduri^^s  process  is  also  used  at  Havre.  Here  the  zinc-skimmings 
are  liquated  in  small  kettles  at  a  high  temperature,  and  the  resulting 
skimmings,  which  contain  2^  to  3  per  cent.  (729.165  to  874.998  ounces) 
of  silver  are  taken  off  very  dry  ;  the  liquated  lead  is  returned  to  the  de- 
silverizing-kettle.  The  argentiferous  zinc-skimmings  are  treated  with 
superheated  steam  of  60  to  70  pounds  pressure,  at  a  yellow  heat.  Ex- 
periments in  the  U])per  Harz  have  established  that  the  same  results  can 
I)e  obtained  with  dry  steam  (not  sui>erheated)  of  only  14  pounds  pres- 
sure. 

At  Havre  an  alloy  containing  9  per  cent,  of  copper  and  silver  is  formed 
by  the  projection  of  metallic  particles  against  the  head.  Piipt  of  the 
lead  contained  in  these  metallic  particles,  which  stick  to  the  head,  is 
liquated  and  the  infusible  alloy  remains  behind.  The  richness  of  the 
oxides  formed  in  Havre  is  partly  due  to  intermingled  lead  shots  of  this 
alloy.  At  Havre  the  products  of  dezincitication  are  rich  oxides  and 
rich  lead. 

The  time  for  completion  of  the  process  is  four  hours. 
Owing  to  the  small  amount  of  lead  left  in  the  zinc-crusts  the  oxides 
produced  by  steaming  are  richer  in  silver  than  the  rich  lead. 

In  a  series  of  experiments  on  a  large  scale,  made  at  Havre,  a  loss  of 
3  i>er  cent,  of  silver  was  determined;  and  this  loss  was  found  to  be  due 
to  insufficient  condensingchambers.  At  Havre  the  rich  lead  is  cupelled, 
and  the  oxides  are  treated  with  hydrochloric  acid,  as  will  be  seen  below. 
In  the  Harz,  where  Corduri<^'s  process  has  replaced  that  of  Flach,  the 
argentiferous  zinc-alloy  is  liquated  in  a  Pattinson  kettle  at  a  low  temper- 
ature. The  dry  skimmings  contain  1.5  per  cent.  (437.5  ounces)  of  silver. 
The  resulting  lead  is  desilverized  in  the  same  kettle  (after  the  argentif- 
erous zinc-crusts  have  been  removed)  simply  by  skimming;  or,  if  neces- 
sary, by  the  addition  of  a  small  quantity  of  fresh  zinc.  This  method  is 
more  economical  than  that  practiced  at  Havre. 

The  products  of  dezincificatiou  in  the  Harz  are  70  to  75  per  cent,  (of 
the  zinc-crusts)  of  rich  lead,  with  1.5  to  1.75  per  cent.  (437.5  to  510.410 
ounces)  of  silver;  32  to  35  per  cent,  of  oxides  with  0.5  to  1  per  cent. 
(145.833  to  291.607  ounces)  of  silver.  It  appears,  therefore,  that  the  ox- 
ides are  poorer  in  silver  than  the  rich  lead.  This  is,  as  already  stated, 
owing  to  the  larger  amount  of  lead  (55  per  cent.)  left  in  the  zinc  crusts. 
In  the  Harz,  100  centner  of  zinc-skimmings  are  dezincitied  in  four  hours 
by  dry  steam  of  14  pounds  pressure.  This  is  also  the  duration  of  the 
process  at  Havre,  where  superheated  steam  of  high  pressure  is  used. 
In  the  Harz  the  kettles  have  not  been  renewed  during  a  campaigu  of 
four  months,  whereas  at  Havre  they  are  rapidly  destroyed. 

The  treatment  of  the  oxides  produced  in  Corduri6's  process  at  Havre 
is  as  follows  :  The  powders  formed  by  dezincificatiou  of  the  zinc  crusts 
are  sifted.  The  metallic  shots  remaining  in  the  sieve  are  i>ounded  and 
added  to  the  sifted  oxides.  The  whole  mass  is  hereupon  treated  with 
cold  hydrochloric  acid  in  large  basins.  The  zinc  is  thus  extracted  as 
chloride  of  zinc ;  chloride  of  silver  and  oxychloride  of  lead  remain 
behind.  The  complete  removal  of  the  zinc  is  determined  by  a  test  made 
of  the  residue  on  a  scarifier  in  the  muffle.  Zinc  is  completely  extracted 
if  the  mass  on  the  scarifier  fuses  easily,  and  separates  into  a  metallic 
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I'utton  aud  vlag,  bolli  of  wliich  are  well  fused.  Zinc  is  not  completelj 
extracted  if  the  slnR  (cbloride)  is  not  welt  fused,  aud  retains  allots  o( 
luetal.  By  dipiiiii^  u  strip  of  zinc  ioto  tlie  solution,  it  ciiii  easily  be  tit*- 
tprniiiied  whether  tbia  contains  sufficient  add,  or  whether  ueid  u  last- 
ing.   Ill  the  former  t-ase  hydrogen  ia  evolved. 

If  the  ti-Kt  in  the  muffle  indicates  the  completion  of  the  proce^,  sad 
a  strip  of  zino  dipped  into  thesolation  caueea  the  evolution  of  hydrogcii, 
osiiles  liiii.st  be  lidded,  aa  there  ia  tben  aa  excetui  of  acid.  It  both  l^U 
iiivv  t!ie  I  e  verse  indieations,  acid  mnet  be  adde<).  The  process  of  estruc- 
lien  cunipletvil,  the  Kolntion  is  drawn  off  into  basins.  The  residue,  wii- 
KiHliii};  ol  inetiillic  jiarticles,  chloride  of  silver,  cbloride  und  oxychloridfl 
ot  lend,  nitd  ii\>t-liliiriile  of  antimony,  is  drained,  and  then  melted  iu  a 
cHSC'ii-oii  keltic.  .M<'liliiigle.id  and  melted  chloride.  The  lead  is  cupelled, 
and  Tlie  ihloiiili-  in  vi'dneed  in  a  reverberatory  furnace  iu  admixt4ire 
T.itli  (iinl  Olid  lime.  The  lead  resulting  herefrom  is  relumed  to  dealt- 
viiiKJLlidn,  the  alrtg  (cbloride)  is  passed  through  the  blast-furimee  with 
|iliimt>ili-uin.t  niatlor  (Ironi  tbe  redaction  of  antimoiiial  lithitrge,  jic, 
see  U'loTv,)  and  sl8g,  consisting  of  silicate  of  proloside  of  iron,  lime, 
iiiid  idiimiuii.  Tbe  products  are:  matte  containing  copper  nitd  little 
K'iid  ;  and  burd  lesid,  wbicb  ia  refined,  producing  soft  leud  and  uiiliino- 
nial  tixidea.  Tbe  soft  lead  ia  returned  to  desilrerization ;  tbe  oxidn 
{Otiriil:]  lire  reduced,  forming  bard  lead,  wbicb  is  marketable,  ami  auti- 
monial  oxides,  whicli  are  iiaased  ibrough  the  blastfurnace,  in  admixture 
with  other  intermediate  prodncts.  A  scbeme  of  tbis  complicated  pro- 
cess is  fnven  betow.  The  solution  of  chloride  of  ziuc  nas  former];' 
thrown  away,  bnt  at  present  the  zinc  is  precipitated  out  of  it  by  carbon- 
ate ot  lime,  and  the  precipitate  is  sold  as  paint,  (oside  of  zinc) 

In  the  llarz,  tbe  rich  oxides  are  added  to  the  lend  in  tbe  eupellatiou- 
furnace  in  quantities  of  3.0  to  4  centner.  The  blast  is  turned  off  until 
tbe  oxides  ba\'o  attained  a  pasty  consistency,  wben  it  is  again  put  an 
and  tbe  Are  is  urged.  Silver  ia  hereby  conveyed  into  the  lead,  and  an 
impe!"! eel ly  melted  oxide  mixture  is  obtained,  {Al>::vg,)  which  is  drawn 
of]'.  Tbe  Altziig  contains  about  0  15  j>er  cent.  (43.75  ounces)  of  silver, 
and  is  reduced  in  the  blast-furnace,  together  with  tbe  litharge  formed 
iu  cugiellation.  Tbe  process  of  adding  tbe  rich  oxides  to  tbe  rich  lead 
is  termed  Eintraiikoi-bifit.  It  is  advantageous  to  have  a  certain  propor- 
tion of  oxides  and  lead  in  the  Emtrankarbcit.  In  order  not  to  have  too 
large  a  quantity  of  oxides  in  this  process  it  is  necessary  not  to  take  off 
tbe  zinc-crusts  too  dry.  Ln  this  respect  it  has  been  fouud  profitable  at 
Lautenlhal  to  niabelbequantityof  dry  zinc-crusts  from  8  to  10  percent, 
of  tbe  base  bullion  subjected  to  desilverization.  The  cupellation-for- 
nace  must  t>e  connected  \v4th  tbe  condeusing-chambers,  in  case  of  which 
there  is  no  fear  of  large  losses  of  silver.  At  Lauteuthal,  where  this 
process  is  carried  out,  tbe  managers  are  well  aware  of  its  incomplete- 
ness; but  as  it  has  given  better  results  than  any  of  tbe  other  methods 
tiied  at  the  worlts,  it  has  been  retained.  The  great  disadvantage  of 
this  process  is  tbo  large  quantity  of  argentiferous  products,  which  are, 
on  account  of  tbcir  contents  of  zinc,  diflicalt  to  handle.  The  zinc  pre- 
viously contained  in  the  zinc-crusts  is  entirely  lost  iu  this  process. 

Trials  have  been  made  with  a  view  of  separatiug  tbe  shots  of  lead 
from  tbe  oxides  by  levigation ;  no  complete  separation  was  efiected,  as 
tbe  oxide  of  zinc  obtained  was  too  rich  iu  silver  to  be  thrown  away. 

At  Tarnowitz,  Corduri^'s  process  did  not  give  satisfsictory  results,  on 
account  of  the  purity  of  the  argentilerous  zinc-crusts,  which  increased 
the  oxidation  of  lead  along  with  zinc.  By  adding  salt  to  the  argeutifer- 
ona  zinc  alloy  during  steaming,  the  quantity  of  oxides  was  reduced 
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to  one-third ;  but  this  was  still  too  much  for  the  Eintrankarbeit,  From 
120  centner  of  argentiferous  zinccmst'S  58  centner  of  dry  zinc-skim- 
mings were  obtained.  To  these  skimmings  3  centner  of  salt  were  added, 
and  thereupon  steam  was  passed  into  the  metal.  The  result  was  34.45 
centner  of  lead,  containing  1.323  per  cent  (385.874  ounces)  of  silver,  and 
27.05  centner  of  oxides.  This  quantity  of  oxides  is  too  large  for  Tar- 
nowitz,  as  not  enough  argentiferous  lead  is  produced  at  that  place  to 
give  the  necessary  proportion  in  the  Eintrankarbeit 

Dezincificatian  by  distillation.^^This  is  the  most  direct  method  for  the 
treatment  of  the  argentiferous  zinc-crusts,  since  only  two  products  are 
obtained :  zinc,  which  is  again  used  for  desilverization,  and  rich  lead, 
which  is  cupelled.  The  process  involves  no  losses  of  silver ;  as  all  the 
silver  which  may  have  been  volatilized  is  collected  in  the  zinc,  and  is 
brought  back  to  desilverization.  Distillation  is  carried  out  in  short 
time,  and  does  not  require  much  labor. 

At  the  Llanelly  Lead- Works  distillation  was  first  used  for  dezincifica- 
tion  of  the  argentiferous  zinccimsts.  The  process  was  here  carried  out 
in  Belgian  retorts.  The  charge  of  one  furnace  consisted  of  5  hundred- 
weight of  the  argentiferous  alloy  with  its  own  bulk  of  coal,  and  twice  its 
bulk  of  lime.  Kich  lead  and  pulverulent  matter  were  produced ;  the 
former  was  cupelled,  and  the  latter  was  added  in  ore-smelting.  The  dura- 
tion of  the  process  was  twenty-four  hours  ]  there  are  large  losses  of  zinc 
throughout  the  process. 

At  Pise,  the  argentiferous  zinc-crusts  are  heated  in  crucibles.  The 
zinc  is  thereby  volatilized  and  lost ;  the  residual  lead  is  cupelled.  This 
method  is  very  incomplete,  and  must  necessarily  cause  large  losses  of 
silver. 

Eecently  a  series  of  experiments  on  a  large  scale  was  made  at  Tamo- 
witz,  with  a  view  to  effect  direct  removal  of  the  zinc  from  the  zinc-crusts^ 
For  this  purpose  zinc-crusts  were  mixed  with  salt  and  carbonaceous* 
matter  in  one  instance,  and  with  carbonaceous  matter  alone  in  the  other. 
The  mixture  was  heated  in  a  crucible  of  cast  iron,  which  was  destroyed 
so  rapidly  as  to  make  the  process  impracticable  for  this  reason  alone. 
The  nature  of  the  mixture  had  no  influence  upon  the  production  ;  but  the 
first  mixture  was  not  so  corrosive  as  the  other.  Rich  lead  and  unmelted 
residue  were  the  products  of  this  process.  As  the  yield  in  this  method 
was  63.25  per  cent,  of  rich  lead,  against  a  yield  of  85.38  per  cent,  in 
Flach's  process,  the  former  was  also  disadvantageous  in  this  regard. 

In  a  second  series  of  experiments  the  charge  was  heated  in  black- 
lead  crucibles,  and  a  continuous  process  was  contemplated,  for  which 
purpose  a  pipe  was  inserted  into  the  crucible,  through  the  bottom.  The 
results  of  these  experiments  were  not  satisfactory.  The  charge  con- 
sisted of  argentiferous  zinc-crusts  mixed  with  3  tp  5  per  cent,  of  coal- 
dust.  In  the  beginning  of  the  operation  the  lead  was  only  separated 
slowly,  and  contained  no  more  than  0.42  per  cent,  of  silver,  (122.5  ounces,) 
which,  however,  increased,  and  finally  amounted  to  0.8  per  cent.  (233.333 
ounces)  of  silver.  After  the  lead  was  removed,  an  alloy  was  separated 
which  was  rich  in  copper,  and  contained  1.3  to  l.Cl  per  cent.  (370.166  to 
469.58  ounces)  of  silver.  This  alloy,  dropping  down,  soon  closed  the  tap, 
and  consequently  interrupted  the  process.  It  was  never  possible  to  treat 
more  than  2  centner  of  zinc-skimmings  without  ioterrnption.  The  fol- 
lowing products  were  obtained  by  this  process  from  2  centner  of  rich 
zinc-crusts:  First,  1.08  centner  of  rich  lead  with  0.42  to  0.8  per  cent. 
(122.5  to  233.333  ounces)  of  silver ;  and  0.28  centner  of  the  alloy  with 
81  per  cent,  of  lead  and  1.3  to  1.61  per  cent  (379.166  to  469.58  ounces) 
of  silver;  secondly,  0.5  centner  of  unmelted  residue  with  average  con- 

31  M 


482     MIKES   AND    MIITING   WEST    OP   THE   ROCKT   MODNTAISS.  I 

tents  of  1,33  per  cent.  (387.910  oaoces)  of  Bilver.  The  volatilization  a( 
zinc,  therefore,  (ltd  not  exceed  7  per  wnt. 

It  was  DOW  Huggested  t^)  carry  oat  the  operations  of  liquation  aiidof 
distilhitioD  separately,  aa  it  was  imposi^ible  *o  obtain  satisfactory  results 
by  the  method  n'sed  in  the  eKperJmeuts  dcticribed.  The  new  modifier 
tion  of  the  process  run  as  follows: 

Liquation  was  performed  in  cylindrical  crncibles  of  wrouglit  iron, 
0.85  feet  in  diameter  and  1.7  feet  in  height,  and  the  iron  was  about  1  iaob 
thick.  One  cmcible  endure*  100  flisiona.  Black-lead  cracibles  wew 
found  to  be  inferior  to  those  of  wrought  iron.  Thezinc-akimmings  were 
charged  in  pieces  of  the  size  of  peas,  and  mixed  with  ealt,  whtck 
wfl8  "  denaturalized  "  by  admixture  of  5  per  cent,  of  kieeerite,  (MgO, 
SOa,  Aq.)  The  cmcible  was  subjected  to  a  strong  heat,  aiid,  alter  the 
bottom  had  been  covered  with  a  thin  layer  of  charcoal,  the  mixtim 
%rascharged.  The  charge  was  also  coreredwith  cbarcoal.  These  experi- 
ments established  that  eight  crucibles  were  equivalent  to  one  blast- 
furnace ;  and,  moreover,  the  wrongbt^irou  orDcibles  were  found  to  fall; 
answer  their  purpose.  Of  the  zinc  crusts  treated,  59  percent,  in  rich  lead 
was  obtained,  which  correaponds  to  75  per  cent,  of  the  amount  of  lead 
contained  in  the  material.  The  remaining  25  per  cent,  of  the  lead  was 
contained  in  the  zinciferous  residue,  which  was  very  rich  in  silver.  The 
losses  of  metal  were  low. 

The  zinciferous  residue  Teas  then  subjected  to  distillation  in  a  cast 
steel  crucible  for  a  trial.  After  white  beat  had  been  applied  for  7  hours, 
the  operation  was  iut«rmpted.ROd  tbi^  foUowing  products  were  obtained: 
sine,  containing,  1^5  per  cent,  of  lead,  0.03  per  cent,  of  cadmium,  O.II 
per  cent,  of  carbon,  0.00012  [ler  cent,  of  silver;  and  lead,  remaining  be- 
bind  in  the  crucible.  This  lead  contained  4  percent,  of  silver.  The 
favorable  results  <tf  the  foregoing  experiments  Ifd  to  a  rei>etition  of  tb« 
trial;  but  distillation  was  this  time  ciirried  out  in  a  liiufHe.  The  niiiffle 
was  furnished  with  a  lining  of  brasque,  consisting  of  4  parts  of  cinder 
and  1  part  of  clay.  The  charge  of  one  ninfile  was  0.5  centner,  and  cod- 
siated  of  the  argentiferous  alloy  mixed  with  30  per  cent,  of  cinder. 
The  products  from  2  centner  of  rich  residue  were  30.2  to  36,2  per  ceni, 
of  rich  lead,  containing  3.52  to  4.01  i>er  cent  (1026,66  to  1169,58  ounces)  of 
silver;  and  18.8  to  23  per  cent,  of  crude  zinc,  containing  very  little  silver. 
Moreover,  8.7  to  10.2  per  cent,  of  lead  with  2.5  to  3.47  per  cent.  {729.165 
to  1012.08  ounces)  of  silver,  were  obtained  in  sifting  the  pulverulent 
residue  of  distillation. 

This  process  has  been  recently  introduced  at  Tamowitz,  but  noresniu 
have  yet  been  published.  The  apparatus  used  at  Tamowitz  isaSilesian 
zinc-oven  in  its  essential  features.  It  has  t:iventy-four  muSies  and  is 
heated  by  gen  era  tor- gases.  The  air  necessary  for  combustion  is  fur- 
nished by  a  blast- machine,  and  enters  the  oven  after  it  has  passed  a 
beating- apparatus,  which  is  located  in  tbe  due.  Thelining  of  the  mufQes 
is  prepared  as  follows :  Sifted  cinder  is  treated  with  dilute  acid,  then 
heated,  and  then  treated  with  alkaline  salts,  in  order  to  make  itcapable 
of  agglutinating  with  the  clay  of  the  muffles.  After  the  cinder  has 
been  hxed  to  tbe  muffle,  the  lining  is  furnished  with  a  glaze  made  of  lead- 
fume  and  clay. 

LAUTBNTHAL, 


Lautentluil. — At  Lantenthal,  the  old  Pattinson  kettles  are  used  foi 
Parkes's  process.    Two  kettles  are  in  continual  operation  for  desilveriza- 
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lion  and  refioing,  both  operations  being  carried  oat  in  the  same  kettle. 
The  charge  for  desilverization  is  250  centner  of  argentiferoas  lead. 

Between  the  two  desilverization-kettles  stands  a  kettle,  in  which  tbe 
second  and  third  skimmings  of  the  former  are  sabjected  to  liquation. 
The  process  of  liqaation  is  carried  oat  simaltaneoasly  with  desilverizur 
tion;  that  is,  it  is  not  commenced  only  alter  sufficient  qaantity  (second 
and  third  skimmings  of  second  charges  of  both  kettles)  has  accumulated ; 
bat  gradually,  as  the  rich  skimmings  are  taken  off  and  are  thrown  into 
tbe  liquation-kettle.  The  dry  zinc-skimmings  are  cast  into  molds,  and 
when  a  sufficient  quantity  is  at  hand  they  are  dezincified  by  steam  in  a 
separate  kettle.  The  liquated  lead  is  completely  desilverized  in  tbe 
same  kettle,  either  by  skimming  alone,  or  by  the  addition  of  a  small 
qaantity  of  fresh  zinc.  The  auriferous  skimmings  are  treated  separately ; 
bat  in  a  manner  similar  to  the  treatment  of  the  second  and  third  skim- 
mings. The  steam  used  fordezincification  and  refining  is  dried  by  pass- 
ing through  a  winding  pipe,  heated  in  a  small  oMen. 

Desilverization  (melting  of  the  base  bullion  and  ladling  of  the  refined 
lead  included)  requires  twenty  to  twenty-four  hours,  and  500  centner  of 
argentiferous  lead  are  desilverized  in  this  time.  The  lead  treated  con- 
tains 0.13  to  0.14  per  cent,  of  silver  (37.9166  to  40.833  ounces)  and  0.285 
per  cent,  of  Cu,  0.003  per  cent,  of  Fe,  and  0.442  per  cent,  of  Sb.  Tbe 
desilverized  lead  contains  0.0004  to  0.0005  per  cent  (0.1966  to  0.1458 
oanees)  of  silver. 

In  twelve  hours  five  laborers  are  employed,  four  attending  to  the  two 
desilverization-kettles,  and  one  as  fireman.  Moreover,  one  man  is  em- 
ployed, who  attends  to  the  boiler,  and  who  conducts  the  refining  of  the 
lead  and  the  dezincification  of  the  rich  zinc-crusts. 

Tbe  different  operation  of  the  process  and  the  special  results  are  given 
the  annexed  table  and  scheme, .which ^ are  taken  from  the  essay  of 
JUra.  Wedding  and  Bfsbamnginthe  Prems,  Ztschr.fiirBerg-Hutten-  u.  Salir 
menwesen  1869,  vol.  17. 

In  the  same  essay  the  economical  results  of  the  process  are  given  as 
follows : 

Ghdrman  moneys  I  have  converted  into  United  States  coin  at  the  rate 
of  42.5  gr.  to  $1  gold. 

Couts  for  deMverizaiion  and  refining  of  1  ton  (2,000  pounds  Oerman)  of 

base  bullion. 

Labor $0  36 

Zinc 1  41 

Fuel 55 


2  32 


Tbe  losses  of  metal  and  general  costs  are  not  taken  into  consideration. 
The  total  costs  for  the  treatment  of  1  ton  of  base  bullion  are  given  as 
$4.43. 

As  we  have  already  seen,  82  to  84  per  cent,  of  refined  Harz  lead  is 
directly  produced. 

From  tbe  whole  amount  of  lead  brought  into  the  process,  this  yields 
97.024  per  cent.,  showing  a  loss  of  2.976  per  cent. 
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Barre. — The  plan  of  tlie  works  nt  Havre,  as  projected  by  Cordon^,  i* 
friven  in  [he  annexed  diawing.     At  Havre,  however,  it  proved  not  pw 
isible  to  p1nee  the  desilverizatinn-kettle  higher  than  the  dezincification- 
kettle.    In  the  driiwiug  the  di&ereut  parts  are  lettered  as  follows : 
Fig.  1 : 

«,  vertical  shaft,  with  perforated  box  a  and  agitator  b  pat  in  rotation 
by  means  of  handle  c  and  cog-wheels  b'. 

A-,  lid  of  the  perforated  box,  held  in  place  by  the  wedges  I. 

e,  carriage  on  which  rest^  the  apparatas. 

h,  wedge  opposed  to  buoyancy  of  the  apparatus. 
Pig.  4: 

a,  desilverization-bettle. 

by  liquatiou-kettle. 

d,  refining  kettle. 

<jt  CO udcu sing-chamber. 

q,  valve  which  is  opened  before  steaming  in  order  to  blow  out  tlie 
vater  which  may  have  been  coudeosed  iu  the  couveyiug-pi[>ea. 
Fig.  3: 

a,  desilverizntion  kettle. 

fr,  inverted  discharging-pipe. 

c,  trongh  through  which  the  tappeil  lead  flows  into  the  re  fining- kettles- 

m,  (also  Fig.  S,)  plug  for  closing  the  tap. 

w,  steam  conveying  pii>e,  which  paseea  throngli  the  flueji,  in  which 
the  steam  is  superheated. 

A  (lesilverization-kettle  holds  200  centner  of  argentiferous  lead 
BesilverizatioD  (melting  of  the  argentiferous  lend  and  ladling  of  the 
reliiied  lead  from  the  kettles)  I'cqiiii'es  twenty  to  twenty-fonr  hours. 

ZiDC  is  added  in  three  portions,  and  the  consumption  of  zinc  amounts 
to  I  per  cent.  The  desilverization  kettles  are  always  in  operation,  and 
therefore  2  charges  or  400  centner  of  argentiferous  lead  are  treated  in 
twenty-four  hours. 

The  base  bullion  treated  at  Havre  contains  0.04  to  0.06  per  cent 
(11.66  to  17.5  ounces)  of  silver,  and  the  desilverized  lead  contains  O.OOOJ 
percent.  (0.1458  ounces)  of  silver.  There  are  three  laborers  employed  in 
twelvehours,  of  whom  two  attend  to  the  desilverization  kettles,  theotbw 
attends  to  the  boiler  and  conducts  dezinci&catiou  and  refining.  Ladling 
is  done  by  other  workmen,  &c. 

In  a  paper  by  Piof.  M.  L.Gruner,  (AnnaUs  des  Mines,  tome  13,  sir.  6,3 
livre,  1868,)  the  costs  of  the  process  at  Havre  are  given  as  follows  for  the 
treatment  of  1  ton  (2,000  pounds  German)  of  base  bullion : 
Labor  (20  men  for  the  treatment  of  20  tans  of  base-bullion)  and 

laborer $0  73 

Coal,  2  centner,  (100  kilograms) - 0  47 

Zinc,  0.2  centner,  (10  kilograms) 1  05 

Ix)88  of  lead,  0.2  centner,  (10  kilograms) 0  Si 

Hydrochloric  acid,  0.4  centner,  (20  kilograms) 0  I9 

333 


All  other  costs,  such  as  costs  for  maintenance  of  the  apparatus,  for 
cupelling,  &c.,  ailded  to  this  wUI  make  a  total  cost  of  $3.76  to  $4.70  per 
ton  of  baae  bullion. 
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At  Call  foar  kettles  arc  id  continn»l  oi>pratioQ  ;  tbree  for  desilveriza- 
tiou  of  tbe  argent it'urous  lead  aad  retiniiig  of  the  desilverized  lead,  and 
one  for  the  treatment  of  the  argeDtiferous  zinccnists.  Two  kettlre 
lietiiile  the  fonr  are  used  alternately  for  liquation  of  the  rich  ziuc-erustB 
and  tor  refining  of  hard  lead.  The  first  kettle  is  iu  use  one  day  in  every 
five,  and  the  other  one  day  in  every  thirty. 

The  deailverizatiou-kettles  have  a  diameter  of  8.27  feet,  (EDglisfa,)  and 
are  I.9T  feet  deep.  The  argentiferous  lead  taken  for  treatment  con- 
tains 0.05  per  cent,  (14,583  oanoes)  of  silver,  and  0.5  per  cent,  of  anti- 
mony, and  0.01  i>er  cent,  of  copper,  some  irou,  aud  traces  of  gold.  Tbe 
retinud  load  iMUtaius  O.IHJOS  per  cent,  (0.U5S3  ounces)  of  silver.  Twelve 
tons  ^of  2,000  pounds  German)  are  treated  in  twentyfonr  hours,  employ- 
ing SIX  lal<orers,  four  meltetH,  and  two  firemen.  One  tou  of  base  bullion 
dues  Dot  yield  more  than  0.0  centner  {3  per  cent.)  of  rich  lead  for  cupel- 
lation. 

The  direct  product  of  reliuod  lead  is  about  00  \wt  cent. 

The  coat  of  the  treatment  of  1  ton  of  argentiten)us  lead  is  given  by 
Zeiller  &  Henry  {Annates  dca  Minea,  tome  arniti,  3  tivre  de  1870)  as  fol- 
lows ; 

Iu  order  to  complct4>ly  nork  oQ  1  ton  of  hiuu'  bullion,  2,200  poaods  Ger- 
man, of  metjil,  must  bo  subjected  to  dcsilverization,  aud  880  poAuda  of 
rich  liquated  zinc  crusts  uni  treated.    The  material  used  is: 

30,4  pomids  (15.2  kilograms)  zinc $1  60 

7,3  pounds  common  salt , (O 

17.6  ponuda  carnallite  M 

;j.O  pounds  cbloridtiof  ammonia 28 

1  97 
As  1  kettle  uses  800  pounds  of  coal  in  twenty-fonr  hours,  theconsnmp 
tiou  for  all  kettles  is:  800(4+ } +  3'^)=3,387  pounds  (for  twelve  tons) 
treated  in  twenty-four  hours. 

For  the  treatmeut  of  one  ton,  therefore,  282  pounds  of  coal  are  con- 
sumed, the  price  of  which  is  $0.66. 
The  total  costs  are,  therefore : 

Labor tO  20 

Zinc  aud  reagents 1  97 

Fuel Bfi 

Total 2  89 

If  the  loss  of  lead,  (30  pounds  per  ton,)  or  1.5  per  cent.,  is  taken  iuto 
consideration,  the  costs  become : 

$2  80 
1  11 

4  00 

Tb©  coat  of  treating  the  first  skimmings  and  the  intermediate  pro- 
ducts in  the  bla8^f^^nace  is  not  included. 
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CHAPTER    XVIII. 
AVOIDABLE    WASTES    AT    AMERICAN    SMELTING-WOSKa 

In  a  former  paper*  on  western  snielting-works,  I  have  mentioned  the 
pi-eat  flifllcully  of  oljtaiuiug  accurate  mtonnatioii  in  regard  to  the  ecun- 
only  of  the  processes  in  praclice;  and  to-OHy,  althoogb  nearly  two  years 
have  ehipsed  since  my  former  paper  tras  wiitlen,  I  have  to  complain  of 
almost  equal  looseness  in  keeping  the  accounts,  and  of  Ibe  same  unajs- 
tematic  imiuagemcut  in  the  majority  of  these'  works.  I  am  quite  cer- 
tain that  by  this  time  even  the  most  sangnine  furnace- managers  must 
have  become  convinced,  from  the  ex{<ei'ieuee  of  tUe  lust  year,  that  some- 
where in  their  processes  there  are  enormous  losses.  Rates  for  the  pur- 
chase of  ore«  in  18T.3  were  not  bigfa,  as  they  were  in  former  years  in 
certain  partx  of  the  country;  labor  wna  no  higher  than  formerly  ;  Ibe 
demand  for  imported  lewl  was  good  tlirougbout  the  year,  with  the  only 
exception  of  the  time  of  the  )>anic  in  ttie  fall  of  1673 ;  yet  there  are  not 
more  than  two  or  three  smelttDg- works  in  Utah  and  Nevada  to-day  tlitU 
have  paid  a  reasonable  interest  on  the  capital  invested.  Why,  tbeu. 
Dot  commence  nt  the  root  of  the  eril  and  bring  some  system  into  the 
bnstuessT  Why  not  give  up  the  idea,  which,  I  am  aorry  to  say,  has  so 
long  prevailed  with  the  mDJority  of  mining  and  smelting  companies, 
tbat  Hmeltiug  is  the  art  of  converting,  by  means  of  heat,  the  solid  min- 
erals into  liquid  form,  and  tbat  if  thia  condition  is  only  complied  with, 
the  precious  metals  will  separate  from  the  gangne  of  their  own  acconl, 
and  that  everybody  generally,  and  new  patent-process  men  in  particu- 
lar^ cun  manage  metallnrgiciil  works;  tliat  it  is  a  business  which  te- 
qmres  uo  specific  training  except  tbat  which  a  few  weeks  or  months  of 
personiil  ext>erience  can  give  to  anybody,  and  especially  to  the  "practi- 
cal miner,  whose  experience  extends  over  the  whole  space  of  time  since 
'49,  and  all  over  the  Pacific  States  and  Territories." 

Had  book  accounts  been  kept  at  all  the  west^ni  works,  as  tliey  have 
been  at  a  very  few,  it  would  have  long  been  clear  to  even  our  practit^al 
men  tbat  it  is  not  beneath  the  dignity  of  the  free-born  American  citizen 
to  learn  from  and  utilize  the  experience  acquired  by  centuries  of  patient 
study  and  practice  in  Europe;  that  amelting-works  must  be  managed 
with  a  view  of  extracting  all  the  metals  in  the  ores  which  can  be  prolit- 
uWy  obtained,  and  tbat  to  do  this  it  is  necessary  to  watch  closely  every 
stage  of  the  processes  with  intelligent  eyes.  Besides  the  negligence  in 
accounts,  the  nse  of  the  chemical  laboratory  as  a  guide  in  the  oi>eratioDS 
has  been  shamefully  neglected,  so  that  it  is  quite  safe  to  say  tbat  tlie 
lu^ority  of  smelters  actually  do  not  know  what  tbey  are  doing. 

It  is  impossible,  as  I  said  before,  in  the  absence  of  the  proper  ac- 
counts, to  give  detailed  and  correct  data  in  regard  to  the  losses  incurred 
at  the  majority  of  works ;  but,  fortunately  for  the  statistician,  most  of 
our  western  smelting- works  labor  under  the  same  or  very  similar  circaiD' 
stances,  technically  as  well  as  ec-xinomically ;  and  if  we,  therefore,  find  ont 
the  losses  iu  one  we  may  reasonably  suppose  that  we  have  a  fair  indication 
of  the  losses  of  tbe  others,  especially  if  we  have  couviuced  ourselves, 

'  Thia  cbupter  mia  prepared  by  Mr.  Eilere  as  a  practical  illuBtralioD  of  the  conclD- 
siooa  to  liBdriiwii  from  thouumerous  data  givtu  iu  Uiia  suU  former  reiiorta  od  thesHli- 
Ject.— K.  \V,  It. 
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from  repeated  personal  iDspection,  that  the  works  we  take  as  standards 
are,  if  anything,  better  managed  than  the  rest.  Indeed,  the  very  fact 
that  at  these  works  accounts  are  kept  and  the  laboratory  is  broaght  into 
requisition  beyond  the  mere  determination  of  values  of  ore  and  bullion, 
is  proof  of  more  intelligent  and,  therefore,  better  management. 

I  have  had  the  good  fortune  to  persuade  some  friends  of  mine  in  charge 
at  smelting-works,  the  one  at  Eureka,  Nev.,  the  other  in  Utah,  to  com- 
municate to  me  the  losses  incurred  at  their  works.  I  am  the  more 
thankful  to  them  for  this  favor  as  they  have,  for  the  benefit  of  the  pub- 
lic, disregarded  the  danger  of  divulging  company  secrets,  and  because 
they  have  conquered  their  professional  pride  to  the  extent  of  acknowl- 
edging extraordinarily  large  losses,  for  the  sake  of  the  truth ;  for  be  it 
said  here  plainly  that,  ev6n  in  regard  to  old  and  well-established  works 
in  foreign  countries,  where  it  is  supposed  that  no  information  is  ever 
kept  back,  the  true  losses  are  seldom  made  known.  Allowances  in  the 
purchase  of  ores  to  smelting-works,  rivalry,  and  professional  pride  of  the 
metallurgists  in  charge,  prevent  such  inquiry  effectually. 

The  object  of  this  paper  is  to  direct  the  attention  of  those  interested 
to  the  sources,  and  especially  to  the  magnitude,  of  the  losses  in  the  silver- 
lead  smelting-works  of  the  West ;  and  if  thereby  only  one-tenth  of  the 
wealth  now  wantonly,  and  in  many  cases  irreparably  lost,  is  saved  to  the 
nation,  the  labor  involved  in  this  discussion  will  be  amply  compensated. 

The  principal  losses  in  western  works  are  occasioned  by  the  escape  of 
the  furnace  dust  and  by  the  neglect  to  work  the  matte  and  speiss  formed. 
In  order  to  arrive  at  average  figures  for  the  money  value  of  these  losses 
throughout  the  West,  I  shall  here  give  such  figures,  in  addition  to  those 
collected  by  myself,  as  I  have  been  able  to  obtain. 

M.  P.  L.  Burthe,  a  French  engineer  of  mines,  who  studied  the  smelt- 
ing processes  of  various  works  in  Utah  in  1873,  gives,  in  a  late  publica- 
tion of  his  experience,  the  losses  of  the  Flagstaff,  Last  Chance,  and  Wah- 
Batch  furnaces  as  follows : 

Lo99e9  in  percentage  of  drjf  oisay  ofaree. 


• 

Name  of  worlu. 

LeMl. 

SUver. 

Gold. 

fl^fPftUtt   ......  ..-.-XT - - T--T --r- 

PercL 
15.03 
SI.  09 
16.93 

PereL 
15.64 
12.50 
12.05 

PinreL 
12 

JjMt  Chano6 

IS 

mTffliamfrli 

Mr.  Ellsworth  Daggett,  formerly  the  manager  of  Jfcbe  Winnamuck 
Works,  in  Bingham  Canon,  who  saved  his  matte  but  uot  his  ore-dust, 
gives',  in  a  paper  published  in  the  Commissioner's  report  for  1872,  the 
losses  at  his  works  as  3.82  units  of  lead,  or  (as  his  ore  assayed  34.98  per 
cent,  of  lead)  10.9  per  cent.,  and  three  ounces  of  silver,  or  5.8  per  cent., 
the  ore  assaying  51.46  ounces. 

The  following  records  of  two  campaigns  are  from  the  manager  of  the 
only  works  in  Utah  which  possessed,  in  1873,  coudeusatiouchambers. 
The  latter  were,  however,  entirely  inadequate  for  the  purpose,  and  the 
manager  acknowledged  that  he  could  uot  save  half  his  dust.  At  the 
same  works  the  matte  produced  in  the  shaft-furnace  smelting  was 
saved  for  further  treatment.  The  figures,  as  originally  received  by  me, 
gave  the  amounts  of  raw  material  and  product  only ;  the  remaining  col- 
umns 1  have  added  for  the  sake  of  comprehensiveness. 
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If  ve  analyze  tbese  tables  for  tbe  purpose  of  determiuing  the  actnal 
losses,  we  Itiid  in  the  first  one  that,  in  spite  of  dlla^chaInbers  and  the 
saving  of  matte,  there  were  tost:  lead,  124,246  pounds  =^27.3  percent 
of  the  ore-GOut«nts ;  silver,  2,316  ounces  ^  8.31  per  cent,  of  the  ore- 
cont«uts,  of  which  there  are  accounted  for  in  the  slag:  lead,  29,939 
l>oun(ls;  silver,  59.9  ounces;  leaving  still  94,307  pounds  of  lead  and 
y,2-">6  ounces  of  silver,  or  20.7  per  cent,  lead  and  8.1  per  cent,  silver, 
which  must  be  supposed  to  have  been  lost  in  uncaught  dust  principally, 
though  a  portiou  was  no  doubt  in  furnace- residues  not  mentioned  in  the 
tables. 

If  no  matte  had  been  saved  and  no  dust  caught,  as  is  the  case  in 
the  great  majority  of  Utah  smelting-works,  where,  furthermore, 
furuacerestdues  and  d4bris,  generally  so  rich  in  lead  and  silver, are  also 
thrown  on  the  dump,  the  loss  in  this  particular  campaign  would  have 
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been,  in  lead,  174,346  poonds  =  3&3  per  cent,  of  ore^XHitents ;  silver, 
4,870  0011068  =  17.4  per  cent  of  ore-contents ;  copper,  8«Ud2  pounds  = 
total  ore  contents ;  and  of  total  Talne  of  contents =26.8  per  cent, 

FrcMn  the  second  table  we  can  dednce  the  following  losses  and  gains : 
lead  lost,  59,284  pounds  =  25.1  per  cent,  of  the  ore^contents ;  silver 
gained,  694  ounces  =  7.3  per  cent,  (nearly)  of  the  ore-contente.  Had  the 
matte  and  dost  not  been  saved,  the  loss  would  have  been :  lead,  74,784 
I)ounds  =  3L6  per  cent,  of  ore-contents ;  silver,  56  ounces  =  0.58  per 
cent,  of  ore-contents ;  copper,  900  pounds  at  least ;  and,  of  total  value  of 
cont^its,  15.3  per  cent. 

The  gain  in  silver  reconled  in  this  campaign  is  no  doubt  due  to  a 
considerable  allowance  made  to  the  smelting- works  in  the  ore-assays. 
If  the  true  contents  of  silver  in  the  ore  were  known,  the  balance  of  the 
account  would  certainly  stand  on  the  other  side  of  the  balanee-sheet. 
As  it  is,  the  gain  of  the  works  is  somewhat  over  2  ounces  per  ton  of  ore, 
an  amount  which  is  no  doubt  smaller  than  is  usually  gained  in  the 
sampling,  weighing,  and  the  assays  by  smelting- works. 

The  proportion  of  the  quantity  of  matte  to  that  of  argentiferous  lead 
produced  in  the  first  campaign  is  1 : 5.8.  The  money- value  of  the  matte 
saved,  if  we  assume  the  same  values  per  pound  of  lead  and  per  ounce 
of  silver  in  the  two,  and  a  value  of  $2.50  per  unit  for  the  copi)er,  is  8.85 
per  cent,  of  that  of  the  argentiferous  lead,  or  6.64  per  cent,  of  that  of 
the  ore.  ^ 

In  the  second  campaign  the  proportion  of  the  quantity  of  matte  pro- 
duced to  that  of  the  argentiferous  lead  is  1 :  10.7,  and  the  value  of  the 
matte  saved  is  3.78  per  cent,  of  that  of  the  ^^  base  bullion,"  or  3.22  per 
cent,  of  that  of  the  ore.  The  value  of  the  dust  saved,  which  is,  accord- 
ing to  the  statement  of  the  superintendent  of  the  works,  less  than  half 
of  what  is  actually  blown  oat  of  the  furnaces,  represents  in  the  first 
campaign  4.9  per  cent  of  the  ore- value,  and  if  no  dust  had  been  saved, 
the  value  thus  lost  would  have  been  at  least  9.8  per  cent. 

In  the  second  campaign  the  dust  saved  represents  4.6  i>er  cent,  of  the 
ore- value,  and  at  least  9.2  p^  cent,  would  have  been  lost  had  no  dust- 
chambers  been  used. 

From  the  foregoing  data  we  may  fairly  estimate  that  in  the  great 
majority  of  Utah  smelting- works  there  is  at  least  lost  of  the  original 
value  of  contents  in  the  ore  treated:  in  matte,  5  per  cent. }  in  dust,  9 
per  cent. ;  total,  14  per  cent.,  while  an  additional  loss  occurs  in  slag, 
furnace-residues,  careless  handling,  &c.,  which  may  j'each  12  per  cent, 
of  the  orecoiitents,  and  is  certainly  not  less  than  5  per  cent. 

In  Eureka,  Nov.,  where  far  longer  campaigns  are  made  than  in  Utah, 
nearly  the  whole  loss  in  smelting  has  its  source  in  the  dust  and  the 
speiss  formed. 

According  to  data,  which  I  have  received  from  one  of  the  works  at 
that  place,  and  which  may  be  assnmed  for  all  of  them  for  the  purpose 
of  this  paper,  as  the  ores  treated  are  of  the  same  quality  and  of  nearly 
the  same  value  at  all  the  works,  the  production  of  lead  is  83  per  cent. ; 
of  mlver,  82.3  per  cent ;  of  gold,  96.4  per  cent. ;  and  of  the  precious 
metals  86.4  per  cent,  of  thS  original  contents  of  the  ore;  the  loss  of  the 
latter  is,  in  dust,  8.6  per  cent. ;  in  speiss,  4.4  per  cent. }  in  slag,  &c.,  0.0 
per  cent. ;  total,  13.6  per  cent  Speiss  is  produced  in  proportion  to  lead- 
bars  as  1 : 2. 

At  another  smelting- works  at  the  same  place  the  production  has  been 
found  to  be :  of  lead,  81  per  cent ;  of  the  precious  metals,  85  per  cent. ; 
and  the  loss  of  the  latter  is :  in  dust  (nearly)  10  per  cent. ;  in  speiss, 
5  per  cent ;  total,  15  per  cent 
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The  losses  at  Ccrro  Gordo,  in  Inyo  County,  Calirornia,  of  wbichi 
have  been  nnable  to  get  even  approsiiome  data,  I  etitimate  to  be  less 
tbBu  those  at  Eureka.  I  can  only  judge  of  this,  however,  from  the  fad 
that  a  portion  of  the  duet  is  saved  and  reworked,  and  the  matte  is,  ia 
at  least  two  works,  thrown  back  into  the  orc-smeUiug  without  a  pre- 
vious roasting.  As  tliero  ia  a  lack  of  sulphur  in  these  (ftes,  part  of  the 
copper  is  driven  into  the  lend  at  every  smelting,  and  eventually  alt  is 
incorporated  in  it,  to  the  great  detrioient  of  the  purity  of  tbe  lead. 

The  foregoing  data  give  as  an  opportunity  of  estimating  in  money- 
vahio  tbe  avoidable  waste  of  the  precious  metals  and  of  lead  in  the 
smelling-works  of  Utah  and  Nevada,  by  applying  them  to  the  pnwlnc- 
tion  of  the  respective  works. 

This  production  was  for  1873 : 
In  Utah : 

ni  all  works,  iuclndiuf*  Tecoma,  9,.'>0fi  tons : 

Value  of  gold  and  silver 12,135,911 

Value  of  lead,  at  830  per  ton 7tJ5,230 

Total 2, 91H,  191 

In  Nevada : 

From  all  works,  iuclnding  Railroad  district,  Tnickee,  and  several 
eoiall  works  along  the  Central  Paciflo  Railroad,  12,811.80  tons: 

Value  of  gold  and  silver *4,038,2« 

Value  of  lead,  at  930  per  ton 1,024,931 

Total 5,063,235 

The  production  of  Utah  smelting-works,  $2,901,191,  repreaents,  ac- 
cording to  the  above  data,  not  over  81  per  cent,  of  tbe  orevalne,  and 
tlie  14  iKT  cent,  lost  in  the  shape  of  matte  and  oredust  wonld  thus,  at 
a  low  calculation,  amount  to  $501,440,  witbout  taking  any  account  of 
the  copper  lost  also  in  the  matte. 

If  we  assume  for  Nevada  works  the  most  favorable  tigures  given 
above,  those  of  the  first  works  mentioned,  and  accept  the  stateinenC 
that  not  more  than  one  per  cent,  of  the  loss  of  lead  is  lost  in  the  slag, 
we  have  the  loss  in  speiss  and  dust  of — 

Lead $197,531 

Gold  and  silver OOJ,  4:2 

Total  for  Nevada 801, 003 

Total  Ibr  Utah 501, 440 

Total 1, 302, 443 

This  is  only  for  the  year  1873.  It  is,  indeed,  a  sad  reflection  that 
losses  at  this  rate  have  been  going  on  for  years,  for  the  greater  part-of 
which  there  seems  to  be  now  no  repanition.  The  ore-dust  is  certainly 
lost  forever.  The  matte  may  be  partly  regained  at  a  much  higher  cost 
of  handling  than  if  it  had  originally  been  kept  separated  from  the  sla^; 
the  speiss  is,  probably,  also  lost,  because,  once  solidified,  it  will  cost  too 
much  to  crush  it  for  roasting  and  subsequent  treatment. 

For  professional  men,  it  is  unnecessary  to  add  anything  to  the  fore- 
going statement  Tbey  will  know  how  to  utilize  economically  the  riclies 
now  so  carelessly  wasted.  Non-professional  owners  of  smeltingworks 
cannot  be  too  deeply  impressed  with  the  importance  of  exi)eudiug  tbe 
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small  amounts  required  to  build  capacious  condensationcbambcrs  in 
connection  with  their  works,  and  to  erect  such  additional  apparatus  as 
may  be  necessary,  iu  order  to  utilize  the  valaes  contained  in  the  matte. 
At  the  same  time  they  ought  to  provide  their  works  with  complete 
chemical  laboratories,  which  are,  so  far,  I  am  sorry  to  say,  nowhere  to 
be  fonnd.  It  is  only  by  subjecting  raw  materials,  edncts  and  products, 
to  frequent  analyses,  that  smelting  processes  can  be  conducted  intelli- 
gently and  economically.  In  the  chapter  in  this  report,  on  the  smelting- 
works  of  the  Harz,  will  be  found  ample  information  iu  regard  to  a  sys- 
tem which  is  i)ecniiarly  adapted  for  our  western  works.  That  this  sys- 
tem may  have  to  be  modified  in  certain  details,  according  to  local  cir- 
cumstances, I  need  not  add.  To  discern  the  necessity  of  such  changes 
is  the  business  of  the  trained  metallurgist,  and  no  other  should  ever  be 
pat  in  charge  of  a  business  in  which  so  much  depends  upon  the  proper 
snpervision  of  operations.  The  sooner  the  above  suggestions  are  acted 
npon,  the  better  will  it  be  for  the  individual  owners,  and  for  the  nation. 
It  is  nigh  time,  even  in  this  rich  Union,  to  put  a  stop  to  wanton  waste 
of  the  precious  and  other  metals,  and  to  add,  hereafter,  to  the  wealth  of 
the  world,  what  has,  so  far,  been  only  a  source  of  useless  expenditure. 


CHAPTER  XIX. 

KtJSTEL'S  ROASTINGFURNACE. 

This  apparatus  is  an  improved  reverberatory,  and  although  1  am  not 
in  possession  of  detailed  working  results  from  actual  practice  with  it, 
the  eminence  of  its  inventor,  Mr.  Guido  Kiistel,  of  San  Francisco,  as  a 
skillful  and  experienced  metallurgist,  entitles  it  to  a  place  iu  this  report. 
By  the  courtesy  of  Mr.  Kiistel,  1  am  able  to  present  drawings  of  the 
furnace,  and  the  following  description  of  it  from  his  own  pen : 

Whoever  has  been  engaged  in  roasting  ores  wiU  admit  that  difTercnt  classes  of  oro, 
for  instance,  gold  snlphurets,  (inni  pyrites,)  decomposfMl  silver-ores,  silver  sulphurets, 
blendic-ores,  &,c.f  cannot  be  treated  exactly  in  the  same  way,  if  the  best  roa^ttiug  ro- 
snlts  are  to  be  obtained.  In  this  res|)ect  the  old  reverberatory  was  the  pro]>er  fnrniice. 
The  roaster  had  it  in  his  power  to  mo<lify  the  heat,  the  time  of  roasting,  the  amount 
of  salt,  lime,  or  sulphate  of  iron  ;  the  proper  time  of  adding  these  ingredients,  &c.,  till 
oxidation  or  expulsion  of  volatile  base  metals  and  chloriuatiou  of  the  silver  was 
accomplished.  But  the  expense  was  too  high  and  the  time  of  roasting  too  long. 
The  introduction  of  the  long  reverberatory  roasting-furnace  diminished  the  expense 
•ad  shortened  the  time  of  roasting,  but  the  moving  of  ore  from  one  end  to  the  other 
tluongh  side  doors  was  very  tedious,  and  the  roasting-time  still  too  long,  and  the 
MDoant  of  labor  required  large. 

Ail  the  disadvantages  above  mentioned  are  obviated  by  KiisteVs  improved  furnace, 
of  which  Figs.  1  and  2  give  a  clear  illustration ;  they  are  drawn  to  a  scale  of  6  feet  to 
1  iDcb.  Fig.  1  is  the  horizontal  and  I'Mg.  2  the  vertical  section.  There  ^re  iu  this  fur- 
naee  two  very  important  improvements.  The  lirst  consists  in  breaking  the  straight 
Une  of  the  long  fnmace.  The  working-<loors  g  g  are  placed  so  that  no  lateral  work  is 
performed ;  only  drawing  and  pushing  on  an  inclined  hearth  is  required.  The  ore  is 
uitrodocisd  through  the  hopper  ii,  on  the  upper  hearth  a,  spread  equally,  and  after  an 
boar's  time  drawn  at  g^'  and  pushed  from  g'  upon  the  second  inclined  hearth  6,  and 
from  this  upon  the  third,  c,  iu  the  same  way.  "So  stirring  is  required  unless  very  diiU- 
calt  ore  is  under  treatment.  The  moving  of  the  ore  from  one  end  of  the  furnace  to  the 
other  is  generally  sufficient.  The  necessary  heat  is  kept  up  by  two  or  three  fire-places, 
h  h.  The  gases  pass  through  the  flue  m  above  the  roof  into  the  dust-chamber  d,  and 
cacape  through  the  chimnev  e.  The  arrangement  of  having  the  working-doors  at  the 
•nd  of  the  long  sides  enables  the  roaster  to  do  a  great  deal  more  work  than  if  tired 
oot  in  the  old  way  of  moving  the  ore  toward  the  fire-bridge. 

The  other  improvement  refers  to  the  chloridizing  chamber  K,  Fig.  2.     The  purpose  of 
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this  chamber  la  to  shorten  the  time  of  roAating.  It  has  been  ascartaiatKl  that  tfa>?  on 
at  rest  in  a  red-hot  condition  coiitJniieB  to  he  obloridiKod  nrben  drawn  ont  of  th«  fnr 
nace.  Thu  ore  falls  tbrough  the  openluj;.  o,  into  the  ubaoiber,  and  teniains  there  ml- 
hnt  foT  two  or  four  bouts,  as  may  be  rfquirett.  Cblurino  and  volatile  chloride  nit'talt, 
tbat  are  evolved,  puM  into  the  liiraaeo  and  continnti  to  chloridize  the  ore  all  along  Ike 
furnom%  In  case  tberoiuiio  snlpbor  iu  tbe  ore,  gulp baroua  acid  gas  cad  beintroducwl 
tbroagb  the  pipe  /,  simply  bj  burpiug  suljihnr.  The  snlphnrons  gaa  is  transforain! 
iuto  aulphurio  acid  and  liberates  th«  ohlonne  from  the  salt. 

Tbe  invoiitur  atatiui  that  a  ruiuucu  of  this  kind,  by  the  aid  of  the  cbambei  K.  (an 
put  through  from  15  to  20  tons  of  ore  in  tnontj-fouc  boors,  employing  tno  sliifUi  >)f 
three  men  paoh,  congaming  luss  tJian  ont^liftb  of  a  oord  of  wood  pvr  ton  uf  ore.  T!)l> 
roasting  being  perfectly  nnder  control,  the  highest  petoentoge  of  chloride  of  silvuc  is 
obtained. 

Without  loterforinK  iu  the  Ir^ast  with  the  iulvaDt«([es  ollnded  to,  these  farnacw  can 
be  norkn)  juat  as  weU  by  an  apfiroved  nieohsuioal  amiugemuiit,  so  that  a  coDiinuiriaa 
fvcdiug  direct  froui  tbe  battvry  u  efleoti.-d.  I/ocai  eircumstancea  will  decide  trhctlitr 
band-work  or  macfaiaury  is  preferred.  The  discharge  of  tbe  ore  from  the  chamber  cas 
be  mode  at  iutervals  or  continuoaxly  by  uiviag  to  the  bottom  a  funnel  shape  and  ap- 
plying an  endlesB-cbaiu  arrangement.  A  few  small  holea  throngb  the  briok-work  fua- 
nel  may  aorve  for  tbe  use  of  an  iron  rod  tn  case  choking  occurs.  The  patent  rufrn 
not  only  to  theahapeaa  represented  byPigs.  Iand3,  but  toany  bceakingoi  theatraighl 
line  of  B  long  furnace  by  which  the  lateral  work  ia  avoided. 
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CHAPTER    XX. 
BRtTCKNBR'S    CYLINDEBS. 


The  BrScknec  cylinder,  or  revolving  fiiruace,  hu  been  repeaWty 
dfiscrtt)e(l  and  altaded  to  in  my  reports,  bot  I  have  never  until  now  been 
abl<!  to  present  drawings  lllustratiDg  its  consti-uctiou  and  nee.  Deem- 
ing it  a  hij-bly  successlul  appuratus,  I  give  the  acc«mpaiiytDg  illustn- 
tions  of  it,  and  quote  the  following  paper,  by  Mr.  0.  M.  Ltxike,  dvil  en- 
gineer, of  Uinciuuati.  I  regret  tbat  exact  and  detailed  working  resulis 
are  uot  yet  at  my  disposal. 

Brtlckner'a  revolving  cylinders  for  roasting  ores,  &o.,are  now  used  at  a  number  (J 

the  milts  in  Colorado  and  New  Klexico,  for  the  purpose  of  roastiug  and  chloridiiiue 
silver-ores,  with  highly  satisfactory  reaulCs,  even  from  those  cylindora  of  smalt  aiir, 
erected  hetbre  tbe  maoy  improvements  of  recent  date. 

Aa  examples  of  tbe  larger  improved  cylinders,  refvreuce  can  be  made  to  those  erecuJ 
at  tbe  Tenoeseee  Reduction- Works,  Silver  City,  Grant  Coiiuty,  New  Mexico,  and  Ibiw 
which  were  built,  in  1671,  at  the  celebrated  Caribon  Silver  Mill  and  Mines,  ColOmilu, 
a  mining  enterprise  which  boa  proved  so  aatiafactorj  as  t«  have  been  lately  Bold  lo  a 
Holland  company  for  an  enormous  amunot. 

Deicriplion  of  iheir  ecnsfmeiiOB,— Theae  cylinders,  as  now  constrnoted  by  Mew* 
Lane  &.  Bodlcy,  of  Ciucinnati,  Ohio,  are  shown  in  the  accompaDyiD);  cuts,  of  whicb 
Fig.  I  is  an  elevatiou  iu  perspective,  Fig.  3  a  longitudinal,  and  Fig.  3  a  transverse 
aectioo. 

The  exterior  of  tbe  cylinder  is  a  shell  of  boiler-iron,  12  feet  long  by  5  feet  6  inches  io 
diameter.  The  euds  are  partially  closed  with  similar  material,  leaving  in  the  cenUt » 
eirGular  opening  about  2  feet  iu  diameter,  bounded  by  a  flange  projecting  several  ioebM- 
Upon  one  side  is  placed  an  opeuiog  closed  by  a  hinged  dour.  Upon  tbe  outside  oC  llie 
cylinder  are  bolted  three  bands,  as  shown  in  Fig.  1,  in  which  the  section  of  the  first  i< 
square,  and  that  of  the  third  semicircular;  the  second,  or  middle  baud,  is  a  ttTOBt 
spur  gear.  Passing  through  tbo  oyliuder  are  six  pipes  parallel  to  one  another,  in  » 
plane  at  an  auglo  of  1^'^  to  the  axis  of  the  cyliuder;  tbeau  pip<»  also  lie  in  this  pluie 
at  an  angle  of  from  ^0°  to  -J5'^  to  tbe  longitudinal  axia  of  the  plane,  as  shown  iu  Fi^.^i 
where  thii  internal  arrangement  of  the  cyliuder  ia  seen,  a  perforated  diaphragm  bfine 
formed  through  part  of  the  cylinder  by  means  of  perforated  plates  placed  between  llie 
above  deacribed  pipes,  the  plates  being  hold  in  place  by  lougituainal  grooves  iipo" 
these  pipes. 

The  entire  cylinder  is  lined  with  brick,  (common  building-biick  have  been  found  W 
answer  tbe  purpose  very  well,)  Ihe  brick  being  placed  in  the  following  manner:  Tt' 
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ire  side  of  the  cylinder  is  covered  with  one  layer,  laid  flatwise,  thus  formiDs  a 
log  about  2^  inches  thick;  there  is  an  additional  layer  extending  from  each  ena  of 
)  cylinder  about  15  inches  to  the  center  ef  where  the  nearest  pipe  passes  out ;  then 
litional  eoneentric  layers  are  added  thereon,  until  the  circle  is  contracted  down  to  the 
9  of  the  opening  in  the  end,  which  is  also  lined,  and  each  layer  falls  short  of  the 
icedin^  one  about  2  inches,  thus  giving  the  end  linings  a  conical  form,  the  entire 
ing  being  laid  in  a  mortar  of  one  part  nre-clay,  two  parts  pulveriased  old  fire-brick, 
1  water,  all  thoroughly  mixed  and  beaten.  The  cylinder  is  supported  upon  four 
ge  friction  rollers,  two  of  which  are  grooved  upon  their  periphery,  to  loosely  fit  the 
Liicircnlar  band,  thus  holding  the  cylinder  longitudinally  in  place.  The  other  two 
;tion  rollers  are  made  without  a  groove,  and  bear  upon  the  square  band,  thus  ac- 
amodating  themselves  to  the  expansion  and  contraction  of  the  cylinder,  or  any 
egularities  of  form,  all  of  which  can  be  seen  in  Fig.  1.  Rotary  motion  is  given  to 
i  cylinder  by  means  of  a  pinion  placed  under  the  cylinder  and  gearing  into  the  spur 
IT  band.  Upon  the  other  end  of  the  pinion-shafb  aro  placed  two  bevel  wheels,  into 
ich  gear  two  match  wheels,  which  latter  aro  loose  upon  the  driving-shaft,  standing 
right  angles  to  the  pinion-shaft,  and  either  of  which  wheels  can  be  attached  to  the 
ving-shiSt,  thus  communicatiug  the  speed  of  revolution  of  one  or  the  other  of  the 
rel  gear  as  may  be  desired.  Inasmuch  as  by  wear  or  settling,  the  axis  of  the  cylin- 
:  may  possibly  bo  thrown  out  of  the  proper  line,  the  following  means  of  adjustment 
)  provided,  but  not  shown  in  any  of  the  figures,  viz :  Each  Journal-box  of  the  fric- 
D  rollers  is  held  in  position  by  a^justing-scrows,  by  which  it  can  be  moved  horizon- 
ly  to  or  from  the  center  line  of  the  machine,  thus  giving  entire  control  of  che  lateral 
1  perpendicular  adjustment  of  the  cylinder  which  they  support, 
rhe  circular  flange  of  one  end  of  the  cylinder  loosely  projects  into  a  flre-box,be8t 
n  in  section  to  the  left  of  Fig.  2.  The  other  end  projects  into  an  opening  communi- 
;iDg  with  dust-chambers  and  a  chimney.  Thero  is  placed  in  the  bottom  of  the  flue 
hoe  projecting  into  the  cylinder,  which  catches  such  dust  as  may  fall  back,  and  re- 
lis  it  into  the  cylinder  iu  lieu  of  allowing  it  to  escape  through  the  Crevice  between 
»  cylinder-flange  and  opening  into  the  flue.  A  door  is  placed  in  the  flue  opposite 
)  opening,  through  which  the  interior  of  the  cylinder  and  its  contents  can  be  readily 
immed  at  any  time. 

\fethod  of  operating  the  cylinder  with  r^ractory  silver-ores. — A  fire  having  been  kindled 
the  fire-box,  the  cylinder  is  allowed  to  slowly  revolve  until  heated  to  a  dull  red,  and 
^hen  brought  to  rest  with  the  door  on  top.  In  this  position  about  4,000  pounds  of 
Iverized  ore  and  200  to  400  pounds  of  salt  are  introduced :  the  door  is  closed  and 
arely  fastened,  and  the  cylinders  aro  made  to  rovolve  at  the  slower  speed  of  from 
3-hau  to  one  turn  per  minute.  The  Gre  is  so  rogulated  that  after  an  hour's  time 
)  Bulphur  containea  in  the  oro  commences  to  burn,  the  ore  in  the  cylinder  being  re- 
ned  at  a  dull  rod  for  some  time.  (In  those  ores  containing  a  large  amount  of  sul- 
ar,  little  or  no  additional  fuel  is  required  for  desnlphurization.)  During  the  whole 
this  and  the  subsequent  operation  the  inclined  perforated  diaphragm  causes  the 
ited  oro  to  traverse  alternately  backward  and  forward  the  entire  length  of  the  cylin- 
:,  also  sifting  it  through  the  flame,  thus  insuring  a  uniform  heating,  mixing,  and  ex- 
inre  to  chemical  action. 

rbe  diaphragm,  in  the  mean  time,  is  protected  from  destructive  action  of  heat  by  the 
>ling  efiect  of  the  external  air  circulating  through  the  pipes,  and  from  corrosion  by 
)  formation  of  a  basic  scale,  or  coating,  resulting  from  reaction  of  the  iron  pulp,  &c. 
rbe  desnlphurization  being  completed,  the  heat  is  gradually  augmented  to  a  full  red. 
e  pulp  soon  assumes  a  spongy  appearauce,  technically  known  as  "  woolly,''  in  conse- 
ence  of  the  double  decomposition  of  the  sulphates  (formed  during  desulphurizing) 
i  salt,  (chloride  of  sodium,)  liberating  chlorine  gas,  &g.  After  an  hour's  time,  or  as 
>ii  as  a  sample  taken  from  the  cylinder  evolves  the  odor  of  chlorine  uncontaminated 
th  that  of  sulphurous  acid,  which  indicates  that  th^  chlorination  is  complete,  the 
or  in  the  cylinder  is  opened,  and  the  cylinder  revolved  by  the  more  rapid  moving 
ir,  and  the  chloridized  ore  is  quickly  discharged,  being  received  into  a  car,  shute,  or 
ler  conveyor,  according  to  the  construction  of  the  mill. 

The  door  in  the  back  of  the  flue  furnishes  a  ready  means  for  sampling  and  examin- 
jT  the  condition  of  the  ore  in  its  progressive  stages,  and  iu  some  cases  the  salt  is  not 
rled  to  the  ore  until  subsequent  to  desulphurizing,  in  which  case  this  flue  door  is 
iveniently  used. 

Other  uses  of  the  cylinder. — The  cylinder  has  been  found  to  give  excellent  results  in 
LSting  the  compound  auriferous  pyriti  ores  to  be  treated  by  the  Plattncr  process,  in 
lich  case  a  small  quantity  of  charcoal  is  subsequently  introduced  to  the  charge,  so 
to  facilitate  the  decomposition  of  the  resultant  sulphate  of  copper.  This  form  of 
Under  is  undoubtedly  well  calculated  for  the  manufacture  of  soda  from  cryolite, 
lating  cement,  plaster  of  Paris,  oi*es  of  zinc,  lead,  copper,  &g.  In  a  word,  it  is  ad- 
rably  adapted  to  most  of  the  roasting  and  reverberating  furnace  operations. 
Cost^  fceightf  and  capacity  of  the  Briickner  cylinders, — ^The  cost  of  a  cylinder^  including 
\  supporting  and  rotating  machinery,  iron-work  for  fire-box,  bolts  for  foundation, 

32  M 


498    MINES    AND    MINING    WEST   OP   TDE   EOCKY   MOUNTAINS. 

%bS  all  royalties  on  pateoto,  is  about  (3,100.  The  total  weight  of  the  {orvgown  ftak 
is  16,000  poDntl«;  thoplaoiogof  the  foiiDilation  andereoUonof  bri^k-work^r  fln-boi, 
cjliodf^T  liniugB,  and  dnst-chamberB,  tviU  TaiyKreatlyaccordiaE  to  local  oiraunstUMO. 
Tba  capacity  of  a  ajrlinder  In  twenty-four  houra  ia,as  reported  I);Mr.  CfaBB.E.Sbemian 
and  iDdoraed  li;  B.  O.  Cutter,  from  8  to  10  tons,  (in  rery  refractory  ores  the  daily  ara- 
mgo  would  be  lass.  J.M.I1.,)  the  cUoridiziDg  lieing  up  to  96  pet  cent.  These  atate- 
mentsara  based  upon  theii  exnerienco  nt  the  Caribou  Mill,  Colorado.  H.  D.Brsnl. 
CMj,,  proprietor  of  tlie  atune  mill,  gives  tbe  actual  total  coetof  roaM>iug  and  clilcrid- 
iziug  at  |3.50  per  ton.  This  low  cost  renders  it  feuible  to  work  with  ncoGt  very  \m- 
nade  ores.  After  eiaminstfoii  of  what  bas  been  stated  in  regard  to  toe  cylinder,  by 
ProfHSOr  Baymond,  United  Stat**  ComniiseioDer<l);  Ctarence  King,  in  charge  of  iIk 
geoloi^calenrvpyoftbe  fortieth  parallel  (2);  Kimcl(3);  BDrIiiigiune,Bnperiut«Ddentot 
Uie  Tenaeflsee MiU, 8ilTer  City,  K.  M. (4);  A. 'Wolten,  at  present  BUperintendenl  United 
8tat«8  Mial,  Boiw  City,  Idaho  (4);  II.  Stn«Uiug.  at  preaenl  territorial  assayer  of  Col- 
orado W;  Prof4?h«or  Dunby  (5);  Chae.  E.  Sliermaa  (6);  B.C.  Catt«T,  <6);  and  A.D. 
Breed,  all  of  tbe  Ciuilioii  Mill,  Colorado;  and  an  exunination  of  the  improved  oylio- 
'  der,  aa  now  mannfnntured,  1  am  oouTinoect  that  it  poMeiooe  tbe  following  advantage*: 

1st.  A  thorough  and  nnifonii  occomplialiment  of  itti  work. 

Sd.  A  complet«  contnil  of  its  aotion  irrespective  of  the  cbaracter  of  the  msteriil 
acted  upon. 

3d.  A  high  pcrcootuge  of  chlorination,  and.  thort^fore,  of  yjold,  witli  otoe  of  Ilw 
precloue  tnettds. 

4th.  Low  cost. 

5th.  Little  wear  aod  tear  and  eiwe  of  repairing.  1 

6th.  Skilled  labor  is  not  a  [ei|oi«itG  In  its  managemonl. 

7th.  The  Biee  of  tbe  apparatus  penuils  it  to  be  ri-witly  edapt«]  to  the  •Ue  of  a  miB 
I    by  simple  redoplicatiou.  '{ 

f  CHAPTER    XXI.  '  ^M 

-M  A  METALLUKGICAL  LABORATORY.       ^H 

Tbe  MassacliHsetts  lostiliite  of  Technology,  al.  llc-!i(ii,  pii-.---ses  B 
novel  fratiiro  in  its  practical  laboratories  for  ttu'  cuin'  ■  .  i.-inl^pi- 

mation,  and  emelting,  of  gold  and  silver  ores.  Precisely  bow  import- 
ant in  the  training  of  stndents  sucb  adjuncts  will' be,  remains  to  be 
proved  by  experience.  Of  course  there  ia  much  which  can  only  he 
learned  by  actnal  practice  on  a  larger  scale.  But  there  is  a  great  deal 
vhich  can  be  taught  better  iu  such  laboratories  than  from  books  alone; 
and  tbe  question  is  merely  one  of  relative  expense  and  i>rofit  in  teacb- 
ing,  whether  Buch  laboratories  should  be  maintained.  Meauwbile  I 
have  thought  it  worth  while  to  call  attention  to  this  experiment  as  one 
which  may  prove  fruitful  of  good  results.  The  mining  (or,  more  cor- 
rectly, the  crushing,  amalgamating,  and  concentrating]  laboratory  and 
the  metallurgical  (or  smelting  and  assaying)  laboratory  are  abown  id 
the  accompanying  plates-  In  April,  1873,  Prof.  Bobeit  B.  Richards, 
of  the  Massachusetts  Institute  of  Technology,  read  a  paper  on  the  snli- 
ject  before  the  American  Institute  of  Mining  Engineers,  from  vhicli 
the  following  account  is  taken : 

Of  the  several  prafossiouB — the  cbemist,  the  civil  engineer,  tbo  miDlDg  eoeineer,  llx 
mechanical  unt^iueer— tlio  coarses  of  inatrnctiou,  as  arranged  at  the  acientifi^  mImoIs, 
differ  considerably  as  to  tbo  amount  of  practical  information  wtiiob  tbe  Undent  isthl* 
to  gain,    liio  analytical  chemist  has  facility  for  a  vei;  thorcmgb  review  of  the  pro- 

(1).  Report  1871,  p«ge«  ^6  and  T4e.  »ro  appendix. 

it).  Beport  geoloiiuil  eiploraiion  ol  foniiiiU  pimUel,  toV  111,  page  610. 
(S).  Lotlor  10  liuRurt  Peau,  IKO. 
|4).  KepoitoD  BriickDer'soyliadcra. 

(:i).  Tbe  Cirlboa  SiKer  Mino  mid  Mill,  naaldcr  ConntT.  Colorado.  Uaitod  Statu,  witb  npo"' 
msps.  Ac,  tondnn.    Printen,  G.  M.  M.  Tnylor  &  Co.,  16»  Hinh  Uulboro,  C.  W. 
(G).  Letlor  br  (Jliu.  E.  StietmaD  to  U.  O.  CuLlcr,  Jqub  ai,  1»I. 
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8868  which  he  will  he  called  upon  to  perfonn.  The  student  in  civil  engineerinffhy 
8  field-practice  learns  the  nse  of  his  tools  and  the  art  of  taking  field-notes.  The 
echanical-engineering  student  is  in  the  vicinitj^  of  machine-shops,  which  he  can  visit 
td  at  which  he  can  work.  The  student  in  mining  engineering  nas  no  such  advan- 
ges.  The  mines  are  at  a  distance,  and  the  railroad  we  to  get  to  them  is  oftentimes 
I  insnperahle  difficulty. 

The  aim  of  these  lahoratories  is  essentially  to  give  to  the  student  in  mining  and 
etallorgy  a  chance  to  study  on  a  small  scale  the  practical  parts  of  his  profession. 
e  cannot,  in  a  small  laboratory,  build  a  mine  to  timber,  to  work,  and  to  survey.  We 
jinot  make  artificial  quicksands  and  other  impediments  to  mining.  In  short,  we 
jinot  study  exploration ;  but  we  can  study  the  mechanical  preparation  and  the  snb- 
qnent  smelting  of  ores.  Before  presenting  the  plan  of  these  laboratories,  it  may  be 
teresting  to  indicate  the  progress  of  the  ideafh>m  its  b^;inning. 
During  the  summer  of  1870  President  Rnnkle  visited  the  mines  of  Colorado,  and 
hile  there  conceived  the  idea  of  making  an  expedition  with  the  mining-stndents  to 
•me  of  the  western  mining-regions.  He  talked  over  the  scheme  with  many  railroad 
id  mining-men,  and  everywhere  received  encouragement.  In  the  summer  of  1871 
le  institute  party  visited  the  mines  of  Colorado,  and  spent  six  weeks  in  taking  notes 
^  them.  President  Runkle  here  conceived  the  idea  of  building  up  a  mining  and  met- 
lurgical  laboratory ;  and  by  the  aid  of  Booth  &  Co.,  of  San  lYancisco,  a  stamp-mill 
as  obtained,  with  the  Washoe  silver-working  apparatus.  During  the  year  1872  the 
etallurgical  laboratory  was  brought  to  its  present  state  of  advancement  by  Professor 
rdway. 

The  two  laboratories  are  intended  to  fj^ve  students  an  opportunity  to  work  on  a 
oall  scale,  with  all  the  mining  and  smelting  laboratory  which  can  be  used  to  advan- 
kge  in  a  laboratory ;  and  this  apparatus  has  been  chosen  with  the  view  to  illustrate, 
I  £ir  as  possible,  the  principles  of  all  machines  used  in  mining. 
The  mining  laboratory  now  contains  a  15  horse-power  engine,  a  Blake  crusher,  a 
amp-mill ;  a  Washoe  pan,  settler,  and  concentrator ;  a  Rittinger  automatic  shaking- 
ible,  a  little  hand-jigger,  a  rotary  pulverizer,  and  a  fan-blower.  The  metallurgical 
iboratory  contains  a  olast^furnace,  a  roasting  and  smelting  reverberatory  furnace,  a 
ipelling-fnmace,  assay -furnaces,  and  a  forge.  The  laboratory  is  equipped  for  easy 
last-furnace  experiments,  such  as  the  smelting  of  copper  and  lead  ores,  for  roasting- 
perations  on  gold,  silver,  lead,  copper,  and  antimony  ores,  and  for  the  Freiberg  pro- 
388  for  silver. 

A  student  receives  an  ore  for  examination,  and  in  the  presence  of  his  instructor  se- 
»ct8  specimens  containing  all  its  characteristic  minerals,  which  he  determines,  and 
len  selects  the  method  of  treatment.  Specimens  are  saved ;  the  ore  is  crushed  and 
impled  ;  assays  are  made  to  determine  its  value.  The  ore  undergoes  the  treatment 
hich  was  chosen.  Actual  results  are  compared  with  the  assay- viuue  of  the  ore,  and, 
'herever  practicable,  the  amount  of  fuel,  power^  labor,  and  water  consumed  is  noted. 
But  few  experiments  have  as  yet  been  tried,  since  the  laboratories  are  scarcely  yet 
Dmpleted.  A  gold-ore  from  Acwortb,  Ga.,  yielded  the  followiug  results  when  treated 
y  baltery  amalgamation : 

►re  taken 176       jiounds. 

^old  on  plate .  3. 07  grains. 

rold  panned  from  battery 13. 4        " 

tate  of  gold  in  the  ore ." $7. 76  per  ton. 

Uite  of  gold  in  the  tailing 1.57       " 

Percentage  saved 83       per  cent. 

Apparatus  for  iron-working  is  not  yet  represented  in  the  laboratories,  partly  for  lack 
f  space  and  partly  because  we  have  not  yet  decided  what  furnaces  could  be  most  use- 
ally  employed  in  a  laboratory.  A  i)air  of  crushing-rolls  is  now  in  course  of  manu- 
acture. 

The  mining-schools  of  Prussia  are  owned  and  controlled  by  the  government,  as  is  the 
ase  also  with  most  of  the  mlues  and  metallurgical  establishments.  In  consequence, 
Indents  have  great  facilities  allbrdcd  them  for  acquiring  practical  information.  In 
his  country  no  such  bond  of  union  exists  between  the  mines  and  the  schools.  The 
chools  must  here  depend  on  the  generosity  and  sympathy  of  the  i^nblic,  and  to  obtain 
neh  help  they  must  in  some  way  reciprocate  it. 

It  is  fully  expected  that,  by  making  students  do  systematic  and  careful  work,  results 
rill  be  obtained  which  will  be  of  such  value  to  the  donors  of  the  ores  that  they  will 
eel  more  than  repaid  for  sending  them.  If  this  expectation  fails,  the  alternative 
Jways  remains  that  ores  can  bo  bought  and  shipped  by  the  school. 

The  mntual  interchange  of  ideas  between  the  instructors  of  the  institute  and  the 
nincrs  which  will  grow  out  of  such  work  is  regarded  as  no  mean  part  of  the  value  of 
his  laboratory  to  the  school  and  to  the  public. 

With  regard  to  working  ores  for  outside  interest  only,  results  being  returned  promptly 
md  a  fee  received  in  compensation  for  work  done,  I  can  only  say  that  we  have  not 
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fiircc  pnongb  tliis  school-yeikr  to  niako  aaj  promisos  ^rhatuvur.  J  expect  to  be  alik  M 
do  prompt  nork  iii  fuliiro  yeara. 

With  reforeiice  to  the  ^tiidpDts'  nork,  the  sag^tPstioD  hu  been  mado  that  ve  sboiiM 
hold  a  tonmiiuieut,  fts  it  were,  for  a  ojoalb, keeping  ull  iniDii]j;-«tudutiU  ou^^iigcd  al 
work  in  tbeir  regnW  Hbifts ;  tbat  nc  sbould  use  all  tbe  appaTatu§  during  tb«  luuntUl 
Iiaye  oar  r«DuliLr  lirbuk-danus,  aloiiim^cs,  anil  patchings  Dp,  and  Mttle  u|i  accouutsU 
Um  end  at  Ilie  uiontb,  mnklDg  such  aimaj-s  hbiI  anoljses  an  are  ueeded. 

At  tlie  nipotiug  of  tbo  American  Institute  of  Mining  Engineers  at 
whifli  tbe  foregoing  paper  was  read  the  following  leniarks  wore  inaile 
by  rrof.W.r.  Blake: 

I  lir.ve  lintcneil  with  ereat  plwiBure  to  the  rcaJiiiu  of  this  pnper.  t  nawapart  ntlliB 
ninthini-ry  il<?i5cribed  wlieu  it  was  sat  up  ia  Ibe  Inmituto  of  Tpehoolof^,  nnd  it  gtn 
.1  plFiuuro,  bocauaa  I  recognized  in  it  a  Bt«p  in  tbe  rigbt  dimrtun  for  tho  is- 
II  of  yonug  lueu  aiid  soieiitifia  Btmlents  who  tlesira  to  apply  dinse^f  ibe  infut- 
iimtiuii  Ihvy  ubUiiii  iu  tbo  lalioratory,  and  to  agcertain  nheiro  tbey  tiMd  tbe  amat  ligUi 
UTid  btixiiiio  fumiliaf  nitb  tboxe  ppinM  in  practical  work  wiiioli  ihej  require.  Kipfr- 
lieiice  bas  Hbowu  tbia  tn  be  the  case  npon  the  wcxtecii  evast-.  wherts.  attw  >  lonR  ~~' 
(-xpensiTo  trial  of  tbe  laboratortet  of  the  cheniiat,  the  mill-rocu — tbft  taeu  mbo  i 

ncc<i8l«med  Id  ilo  thiogs  b.y  maia  Btreiigt.b— became  sati^lied  that  tbay  Deeded  s 

bi^lp  froiii  onUidf,  and  liudlng  that  tbe;  conld  □»[  get  it  alwa}'«  aatiMllKtarT  Irow  lbs 
aasayera  and aheoiiats,  who  did  not  know  what  they  wssUd,  auil  did  not  care  as  loDg 
BB  the^  got  tbeir  fee  fur  the  asaajs  and  anaJysos,  tboy  went  to  \rork  and  Jiiit  np  in  ?>■ 
rrauvisco  aaaay-laboratoiiea  npou  a  large  aculc.  It  grew  tint  out  of  a  demand,  a  con? 
mercial  demand,  to  ascBrtuin  the  value,  in  silver  or  In  copper,  of  am  shipped  to  Su 
FranolscD.  Large  quantltica  of  ore  werasent  by  mineiii'troui  down  tbfi  ooaat — fmm  I 
Lower  California  ^ nd  Mexico  lo  San  Fraociiico — lo  be  sHaayed.  The  parliM  to  wbam 
tlieea  ores  were  Beul^vaiitn]  to  know  what  they  were  worth.  The  parties  to  irbnm  (iii-j 
proposed  to  sell  Ibom  would  not  takn  the  ores  noon  tbe  onllnary  assay  of  a  fitsgDieDi 
auleclAd  oat  of  themotith  of  the  sack — would  only  take  them  after  firetgollinK  tbe  orrt 
omshed  and  samplnl  in  n  proper  manner  tn  make  tbe  assays.  Tlie  mioers  foniid  oDl 
how  this  was  done,  and  thoy  went  to  work  and  pnt  np  establiahinentB  of  tbeir  onn 
where  loads  of  ore  weighing  perhnpsn  ton  ororeu  less — bairatonorfiOOponnds— conld 
be  crnshed  up  into  Huinll  frngrnentH,  shoveled  together  over  and  over,  aod  (beu,  wljeii 
they  got  an  boneat  ndniixttiro,  tlioy  could  send  tbo  sample  lo  an  luHsayfr.    Ailtr  ihit 

worked  ;  iind  (bat  \r<i  Ibi-ni  to  try  them  in  tlii:  viivioim  puns  and  m!ii>l;iiifs  fur  gtiirdins 
that  have  been  manufactured.  InaBmnch  as  the  samples  of  ore  were  n<Jt^ar)[eiK 
qnantity,  they  commenced  making  small  trial-pans — little  working  models  sometimca 
would  answer  the  purpose — into  which  they  could  pnt  10, 20,  or  50  ponnds  of  ore,  sod 
work  a  batch  of  it.  Vbn  results  were  very  satisfactory.  They  gave  great  aatisfactioD, 
not  only  to  tbe  miners  who  had  ores  to  sell,  but  to  the  mill-men  and  to  the  maoafac- 
turers  of  machinery,  becatii^e  the  parties  who  were  engaged  in  manufactnring  machin. 
cry  for  tbe  miners  in  tbe  interior  could,  right  in  their  own  establish menta,  see  the 
many  difUculties  which  the  mill-men  had  to  enconntwr.  Thej  became  aware  of  all  the 
conditions  connected  with  the  erection  and  running  of  their  mills  and  were  enabled  to 
provide  for  them.  It  has  led  to  a  sncccasion  of  iniprovtmeDta,  to  the  rejection  of  % 
great  many  worthless  and  useless  machines,  designeil  by  parties  who  were  not  familiar 
at  all  with  the  working  of  ores,  but  who  had  patents  on  peculiar  sbaped  or  formed 
machines  for  crushing  or  grtndtug,  and  desired  to  sell  those  machines  in  the  markets. 
Most  of  these  worthless  machines  hare  been  eliminated  from  the  practice  on  the  Pa- 
citic  coast ;  aud  now  1  think  I  may  sny,  without  dantrer,  that  we  make  a  better  stamp- 
mill  in  the  United  States  than  is  made  in  any  part  ol  the  world,  and  we  make  belter 
macbinery  for  grinding  and  amalgamation,  iu  -pans,  at  any  rale,  than  has  ever  been 
made  before.  It  is  very  gratifying  to  any  one  who  has  seen  the  progreee  of  improve- 
ment on  tbe  western  coast,  and  knows  how  much  has  been  done  there  by  the  experi- 
mental works  of  tbe  Diill-meu  and  the  minem,  to  see  here  in  Boston  an  establisbiiient 
complete  in  nil  its  parts  aud  capable  of  not  only  educating  persons  who  arc  so  fortuaatf 
OS  to  receive  instruction  htrp,but  also  todo  a  great  deal  of  gooii,  probably,  in  making  ns 
aware  of  tbe  value  of  tlio  uren  of  this  region,  or  any  ores  that  come  to  this  market,  and 
of  introducing  a  better  knowledge  of  mining  engineering  to  the  maunfactnrers  of  ih'i 

Being  on  that  of^casion  in  tbe  chair,  as  president  of  the  Institute,  I 
expressed  eubstantially  tbe  following  views  on  tbis  subject,  and  qDoto 
tbem  here,  since  I  see  no  reason  tochangeeitber  tbe  opinion  or  the  Ibrm: 
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practical  laboratories  wiU  one  daj  fhlfiU,  and  that  is  the  carryiog  ont  of  snch  experi- 
ments as  will  turther  improve  the  processes  now  in  ycm^o.  It  is  one  thing  to  instruct 
onr  yoong  men  so  that  they  can  go  West  and  handle  the  machinery  now  in  use  there ; 
it  is  another  thing,  and  an  equally  important  one,  to  have  machinery  at  onr  dis- 
posal somewhere  whero  it  can  be  run  m  a  truly  experimental  manner,  where  truly 
scientific  experiments  can  be  made — by  which  I  mean  experiments  so  shielded  from 
possible  complexities  and  mistakes  that  the  results  shall  ne  traceable  to  the  proper 
causes.  I  may  instance  an  investigation  upon  which  I  entered  some  years  a^,  in  re- 
lation to  the  efficiency  of  stamps,  calculated  with  regard  to  their  speed,  weight,  and 
drop.  Those  three  elements  must  have  some  definite  relation  to  the  efficiency  of  the 
stamp  in  the  quantity  it  will  crush.  It  does  make  some  difierence  whether  we  drop  a 
heavy  Ktamp  a  certain  distance  or  a  light  stamp,  weighing  half  as  much,  twice  as  rar. 
I  have  been  for  some  time  a  partisan  of  lighter  stamps  and  more  rapid  blows  than  have 
been  the  fashion  in  many  parts  of  the  country,  and  in  investigating  that  question  and 
developing  results,  although  I  was  able  to  eliminate  from  the  prob^m  such  disturbing 
elements  as  depend^  upon  the  generation  and  transmission  of  power,  I  was  not  able 
to  eliminate  or  perfectly  estimate  the  influence  of  the  DEusilitv  and  area  of  discharge, 
which  has  a  decided  efiect  on  the  quantity  crushed,  nor,  on  the  other  hand,  the  charac- 
ter of  the  rock,  since  in  comparing  di£ferent  stamp-mills  in  different  localities  you 
have  always  to  bear  in  mind  that  you  are  comparing:  them  by  different  standards. 
Some  quartz  may  crush  and  does  crush  easier  than  others.  We  must  throw  out  abnor- 
mal results  on  either  hand.  I  have  known  72  tons  to  be  run  in  twenty-four  hours 
through  a  10-stamp  milL  The  average  would  be  something  like  12^  to  15,  and  anything 
that  varies  far  from  that  average  in  either  direction  might  be  fairly  attributed  to  some 
abnormal  quality  in  the  rock.  To  make  complete  experiments  of  this  kind  you  want 
to  have  all  the  conditions  maintained  except  one.  If  you  wish  to  test  discharge,  yon 
want  to  use  the  same  battery  and  the  same  quartz,  and  vary  nothing  but  thediscnarge ; 
if  yon  wish  to  test  the  speed  and  the  weight  of  the  stamp,  you  must  vary  nothins  but 
the  speed  or  the  weight.  That  is  impossible  when  you  come  to  collect  the  results  of 
exx>eriments  in  ordinary  practice.  You  cannot  ask  the  mill-man  to  vary  the  weight  or 
speed  of  his  stamps,  or  to  keep  taking  different  kinds  of  rock,  and  stop  his  running  at 
short  intervals  and  clean  up  with  spasmodic  frequency.  Just  to  suit  your  desires. 
Hence,  it  is  almost  impossible  to  get  absolute  results.  I  trust  the  creation  of  such  lab- 
oratories as  have  been  described  to  us  in  the  paper  jnst  read  will  open  the  door  to 
something  like  careful  work  of  this  character.  A  specimen  of  what  I  mean  is  lumished 
by  the  experimental  investigation  of  the  Washoe  amalgamation,  which  was  made  un- 
der the  charge  of  Professor  Brush,  Mr.  Hague,  and  Mr.  Daggett,  on  the  ores  of  the 
Comstock  lode,  at  the  laboratory  of  the  Sheffield  Scientific  School  at  New  Haven. 
The  results  are  published  in  the  third  volume  of  Clarence  King's  report.  Another 
specimen  of  what  I  mean  I  have  been  fortunate  enough  to  secure  myself,  through  the 
assistance  of  Mr.  G.  F.  Deetken,  of  Grass  Valley,  Cal.,  w^o  has  made  a  very  thorough 
analysis  at  every  stage  of  the  California  stamp-mill  process. 

I  think  it  is  a  question  worthy  the  consideration  of  the  faculty  of  this  school 
whether  some  of  the  peculiar  amalgamating-machinery  employed  in  California  might 
not  with  advantage  be  substituted  for  the  simple  amalgamation  in  battery  and  on 
copper  plates,  which  is  recognized  in  practice  now  to  be  a  wasteful  method. 
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CHAPTER    XXII. 

SINKING  SHAFTS  WITH  THE  DIAMOND  DRILL. 

he  new  method  of  sinking  shafts  by  means  of  the  diamond  drill,  to 
ch  allasion  was  made  in  my  last  report,  has  been  thoroughly  de- 
bed  by  Mr.  Eckley  B.  Coxe  in  a  paper  read  before  the  American 
titat«  of  Mining  Engineers,  which  has  attracted  much  attention  at 
18  and  abroad,  and  which,  with  the  permission  of  the  author,  I  trans- 
in  full  to  this  report.    What  follows  is  in  Mr.  Coxe's  own  language: 

desire  to  call  the  atteDtioD  of  the  Institute  to  two  deep  vertical  shafts,  which  are  now 
ig  BQuk  in  Schuylkill  County,  Pennsylvania,  about  one  and  a  half  miles  north  of 
isville.  These  shafts  are  of  interest  to  the  mining  engineer,  not  only  on  account  of 
novelty  of  the  method  of  sinking  adopted,  which  promises  to  produce  a  revolution 
lat  branch  of  mining  engineering,  but  also  as  examples  of  the  manner  in  which 
1  work  should  be  undertaken. 

LOGICAL  SKETCH  OF  THE  TERRITOllY  TO  BE  WORKED  BY  THE  SHAFTS  AND  REASOK 

fOR  SINKING  THEM. 

be  Mammoth  or  £  vein  of  the  anthracite-coal  measures  in  that  part  of  the  Schuyl- 
regiou  near  and  north  of  the  town  of  Pottsville  lies  at  a  great  depth  below  the  sur- 
and  has,  in  consequence,  never  been  worked  in  that  locality, 
be  Mammoth  vein  itself  is  about  23  feet  thick,  but,  as  is  shown  in  the  following 
ioDs,  it  is  overlaid  by  the  Seven-foot  vein,  which  is  separated  from  it  by  from  4  to 
3et  of  rock  and  slate,  so  that  the  two  together  form  a  vein  of  about  30  feet  in  thick- 


iechwoo<l  Colliery : 

0''  coal, 
sluto, 
coal, 
I    0'  G"  slate, 
I  2' 


:u-foot  v**in.. 
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)  Seven-foot  vein : 

>-Coal 

Refuse 


inioth  vein { 


A"  coal, 

10'  0''  slate '..     Partition  slate. 

6'  0''  coal, 

0'  1"  slate, 

1'  &'  coal, 

2'  A"  coal, 

0'  9''  8lat«, 

2'  6"  coal, 
5' 


Slate 
>Coal. 


0"  rough  coal. , 


0' 


%.  \  IT  9" 


1'  A" 
23'  A" 


Total ; 24'  8" 


RECAPITULATION. 


n-footvein 17'  0"  coal,  C  9"  refuse. 

iiuoih  veiu 23'  4"  coal,  1'  4"  refuse. 


Total  coal 40'  4" 

Total  refuse 2'  1" 


2'  1" 


42'  5" 
Pine  Forest  Shaft  Colliery : 

n-foot  veiu 6'  0"  coal. 

> 15'  0"  to  20'  0'^ 

imoth  vein 20'  0"  coal. 

»rth  of  Deep  Shafts  the  slate  separating  the  Seven-foot  and  Mammoth  veins  varies- 
.  10  to  30  feet  in  thickness. 

;  Hickory  Shaft  Colliery ; 

!U-foot  vein  averages 6'  0"  to    8'  0"  coal 

e 10'  0"  to  10'  0" 

imoth 20'  0"  to  24'  0"  c«a3L 
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kBBction  of  Seven-foot  (called  Xo.  3  vein}  sud  M&mmnth  Teiao,  nuar  Sheuadiloi^ 
F  BfaenanilDuliCitj  Colliery: 

Top  slate  QDd  rock  : 


Plunk  Ri-igo  Collierj: 


4 


Coal +  0" 

8UW (K  '£■ 

Coal A'  0" 

Slow r  0" 

--.<;co«i af  4" 

SUIe 1'  0" 
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Bottuut  alatn. 
&1&I«    betu-neu  Xo.  2  atid    Hniniuotli    vein 

(K  9"  o«d. 

r  0"  snlpbur-liallB. 


chBTCool  bench,  soft,  dull,  ssndj-  frnctare. 

ty  a"  coal, 

0"  1"  ulate. 

3'  G"  );ood,  brig;bt  coal. 

G'  0"  jitood,  brighl  coal,  &-foot  beuuli, 

0'  &■  Hllte. 

R'  0"  Kood,  bard,  bright  coal,  3-foot  benoti.  ] 

ly  6"  Imido.  ' 


7'  4" 
I'  0"  1 


'2'  0"  good  conl,  a  little  rough. 
3'  5"  very  goml  coal. 
Hf  2"  good  coal,  a  little  rongb. 
(V  5"  bono  nnd  flliLte. 


1'  4"  cliarcflal  lit^ch. 

5'  C"  good  eufti,  cubicol  fracture,  5-foot  benel). 

0'  T"  buist!  nnd  elutc. 

3'  0"  very  good  coal,  3-foot  bencb. 

0'  7"  botiL-. 

7'  5"  very  goinl  coal,  ciibiuiil  fructiirp,  7-foot  ben 


"I 

LrbcQahlH 


.Bottom  BbitP. 

4'  8"  very  good  coal,  1 

0'    0"   bOUB,  (.   Vn    O  T- 

•i'  8"  good  coal,  [  '^"■■^^ 

5'  0"  good  coul,  j 


a'  8' 

good  coal. 

0'  0' 

C  0' 
0'  3' 

good  coal. 

4'  a' 

good  coal. 

0-  G' 

'      3' 6 

6'0' 

3' 6 

™al  nitb  several  seaii.s 

O'C 

b..u«. 

H'O' 

spltnUid  coal. 

Bottom  ulate. 

of  bone,  3-foot  bei 
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ray  froui  uDiler  the  bit,  and  then  rises  on  the  ontside  of  the  rods  or  pipes  to  the 
u:e.  The  water  is  supplied  nnder  pressure  to  the  rods  either  by  a  couimon  pnmp 
f  bringing  it  from  a  height,  (the  tops  of  the  shaft,  for  example,)  which  is  sufficient 
rodnco  the  desired  pressure.  The  machine  used  for  drilling  is  much  more  compact 
simple  than  the  old  diamond- drill  apparatus.  A  Root  rotary  engine  has  been  sub- 
ited  for  the  two  oscillating  cylinders  which  turned  the  drill.  The  arrangement  of 
machine  is  shown  in  Fig.  15,  Fig.  16,  and  Fig.  VtJ 
be  main  shaft,  A,  Fig.  17,  of  the  rotary  engine  carries  a  bevel  pinion,  B,  which  gears 

another  bevel  ]nnion,  C,  npou  the  sleeve  D,  through  which  the  boring-rod  passes 

to  which  it  is  fastened.  The  lower  end  of  the  sleeve  has  a  screw  cut  upon  it,  by 
us  of  which  the  drill  is  fed.  Upon  the  upper  end  of  the  sleeve  D  a  key-seat  of  from 
"  to  six  ff.'et  in  length  is  cut,  (the  distance  depending  npon  the  length  of  the  sections 
lie  rods  ;)  over  this  sleeve  a  pinion,  M,  Fig.  15,  also  key-seated,  is  slipped.  A  key, 
I^Dg  loosely  in  the  key-seats,  causes  D  and  M  to  revolve  together.  This  pinion  M 
rs  into  auotlior  pinion,  N,  Figs.  15  and  16,  which  is  slipped  upon  the  head  of  the 
ft  P,  Fig.  10,  which  has  a  feather  on  it.  Upon  the  lower  end  of  P  is  fastened  a 
d  pinion,  O,  tliat  drives  a  fourth,  Q,  which  forms  the  nut  of  the  screw  of  the  sleeve 

This  nut  is  so  fastened  to  the  machine  that  it  can  Inrn,  but  cannot  move  in  the 
ction  of  tlie  axis  of  the  sleeve.    If  the  pinions  M  and  N  are  of  the  same  diameter, 

nnt  makes  the  same  number  of  revolutions  as  the  screw,  and  the  rml  does  not 
ance ;  but  if  the  diameter  of  N  is  larger  than  that  of  M,  the  nut  makes  fewer  rovo- 
3ns  than  M,  and  the  rod  moves  down  ward.  By  changing  the  dimensions  of  M  and  N 
drill  can  be  fed  at  any  desired  rate.  The  part  of  the  machine  which  carries  the 
ling-apparatus  can,  by  unscrewing  a  few  bolts,  be  turned  round  the  shaft  of  the  engine, 
bat  it  can  be  used  for  drilling  either  vertically,  horizontally,  or  at  an  angle.  It  is 
necessary  to  dwell  upon  the  construction  of  the  drilling-mechanism,  as  it  does  not 
tv  from  tjjat  of  the  ordinary  diamond-drill  machines. 

igs.  18  and  19  show  the  apparatus  used  for  drawing  up  the  rods.  It  consists  of  a 
t  engine,  D,  similar  to  the  one  used  for  drilling,  npon  the  fehaft  £F  of  which  a  small 
on  is  keyed.  This  drives,  by  means  of  the  small  cog-wheel  B,  the  grooved  drum  C, 
ind  which  is  wound  a  small  wire  rope,  that  draws  up  the  rod. 
be  west  shaft  has  seven  row^  of  iive  holes  each,  as  shown  in  Fig.  4,  and  the  east 
\  (see  Fig.  5)  has  five  rows  of  dve  holes  each.  The  method  ado])ted  for  boring  the  holes 

the  same  in  both  shafts.    I  shall  therefore  describe  in  detail  the  operation  for  the 

shaft  only.  At  the  points  where  the  boring-machines  are  put  to  work  the  cross-section 
ie  shaft  is  made  a  little  larger  than  it  is  elsewhere,  so  that  the  machine  can  bore  the 
«  in  the  corners  and  along  the«idesof  the  shaft.  T«vo  heavy  timbers  or  sills,  A  A, 
.  8  and  Fig.  9,  are  then  laid  across  the  shaft  about  three  feet  above  the  bottom,  and 
ported  by  the  upright  posts,  B  B  B  B ;  \\\}o\x  these  timbers  are  placed  three  cast-iron 

plates,  C  C  C,  Fig.  8  and  Fig.  9,  (see  also  on  a  larger  scale  in  Fig.  10,)  ujion  which 
drilling-machines  can  be  made  to  slide  until  the  axis  of  the  drill  is  vertically  over 
point  where  the  hole  is  to  be  bored.  The  machine  is  then  fastened  down  by  bolts, 
heads  of  which  tit  in  the  grooves  on  the  bed-plate.  As  soon  as  the  first  hole  has 
a  bored  to  the  required  depth  the  machine  is  moved  to  the  next.  Two  or  three 
ihines  can  work  at  the  same  time  on  the  same  bed-platn.  When  the  five  holes  in 
first  row  have  been  bored,  the  bed-plate  is  moved  to  the  next  row.  The  opera- 
i  is  continued  until  all  the  holes  in  the  shaft  are  drilled.  A  large  quantity  of  water 
eqnired  for  drilling,  as  a  constant  stream  of  it,  tilling  a  pipe  about  half  an  inch  in 
meter,  must  bo  forced  dowu  through  each  of  the  boring-rods.  The  water  passes 
ough  the  center  of  the  rod,  takes  up  the  fine  sand  produced  by  the  action  of  the 
chine  npon  the  rock,  and  carries  it  up  on  the  outside  of  the  pipe  or  rod,  which  is 
aller  than  the  hole. 

n  boring  the  iirst  set  of  twenty-five  holes,  this  water  was  brought  from  the  surface  and 
sretunied  to  it,when  it  had  become  dirty,  by  a  steam-pump.  Twosmall  Cameron  steam- 
nips  were  emi)Ioyed  for  forcing  the  wator  down  the  rods  and  raising  the  dirty  water 
the  surface.    After  the  first  hole  had  been  drille<l,  so  as  to  open  a  way  for  the  water 

0  the  cross-cut  from  the  slope,  the  water  which  collect-ed  in  the  shaft  and  that  which 
dbeen  used  for  drilling  found  its  way  through  this  hole  to  the  pumps  in  the  slope, 
ben  the  shaft  becomes  deeper,  the  intention  is  to  use  the  same  water  over  and  over 
lin  for  (Irilling  by  pumping  it  into  a  settling-tank,  placed  from  200  to  300  feet  above 
3  bottom  of  the  shaft,  in  order  to  get  head  enough  to  force  the  water  with  the  re- 
ired  velocity  through  the  rods.  The  tank  will  be  divided  into  two  parts,  so  that  the 
>ter  can  be  partially  tilled  in  x>assingfrom  one  to  the  other.    It  is  essential  to  remove 

7  oil  which  the  water  may  take  up  in  its  passage  through  the  rods  or  which  may 

1  in  it  from  the  machinery,  as  the  oil  solidifies  or  gums,  and  clogs  the  holes  in  the  bit 
"oogh  which  the  water  passes  out  from  ttie  center  of  the  rods.  It  is  not  necessary 
remove  all  the  fine  i)articles  of  pulverized  rock  which  the  water  may  bring  up,  unless 

8  important  to  know  the  exact  nature  of  the  strata  in  which  the  drill  is  working. 
The  average  rate  of  drilling,  as  shown  by  the  following  table,  is  from  30  to  40  feet  a 
r  for  eacli  machine. 


/ 
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in  the  holes  on  the  side  AB.  In  the  first  case  (CD)  the  dnalin  shattered  the  rock  be- 
hind it,  and  it  was  possible  to  keep  that  side  of  the  shaft  vertical  withont  resorting 
much  to  hand  blasting.  In  all  other  parts  of  the  shaft  the  holes  went  down  in  a  per- 
fectly vertical  direction.  The  comers  of  the  shaft  are  exactly  where  the  foar  comer 
holes  went  down,  and  the  sides  of  the  shaft  look  as  if  the^  had  been  trimmed  up, 
although  in  reality  nothing  of  the  kind  has  been  done.  The  sides  have  very  much  the 
appearance  of  a  stone  which  has  been  broken  by  a  plug  and  feather.  The  shaft  is 
timbered  as  the  work  proceeds,  yellow  pine  timber  12  inches  by  12  inches,  placed  at 
first  skin  to  skin,  and  afterward  2  feet  apart,  being  used  below  the  iron  girders.  The 
guides  are  of  California  yellow  pine,  and  are  put  in  as  the  work  proceeds.  The  bucket 
used  for  taking  out  the  stuff  wul  be  guided  as  is  shown  in  Fig.  25.  Two  buckets  will 
be  used,  and  there  will  be  shields  above  them  to  catch  anything  that  may  fall  in  the 
shaft,  (see  Fig.  24,)  so  as  to  protect  the  workmen.  The  bucket  is  made  of  iron,  holds 
from  one  to  two  tons  of  rock,  and  has  two  trunnions  placed  opposite  to  each  other,  a 
little  above  its  center  of  gravity.  When  the  bucket  is  raised  to  the  surface,  a  truck 
(fMg.  21,  Fig.  22,  aud  Fig.  23)  is  run  under  it,  on  a  railroad  passing  over  the  shaft,  and 
the  bucket  is  then  lowered  iuto  the  Y-shaped  rests.  The  rests  are  supported  on  a  tum- 
talle,  which  allows  the  bucket  to  be  revolved  in  a  horizontal  plane,  and,  by  means  of 
the  lever  A,  the  bucket,  being  suspended  nearly  at  its  center  of  gravity,  can  easily  be 
overturned  and  emptied.  This  apparatus  is  simple  and  works  admirably.  By  having 
several  trucks  and  buckets,  the  stuff  can  be  hoisted  and  disposed  of  very  quickly. 

In  the  east  shaft,  with  eight  machines,  the  twenty-five  holes  can  be  bored  in  about 
one  month.  In  the  west  shaft,  with  from  eight  to  ten  machines,  the  thirty-five  holes 
can  be  drilled  in  about  six  weeks.  The  east  shaft  was  sunk  from  April  15  to  May  15  of 
this  year  (1872)  7G  feet,  and  during  this  time  twelve  days  (five  iu  April  and  seven  in 
May)  were  lost ;  that  is  to  say,  there  was  no  blasting  done  from  want  of  timber  aud 
from  want  of  fresh  air,  in  consequence  of  the  brattice  not  having  been  built  near 
eoongh  to  the  bottom  of  the  shaft.  In  blasting  in  the  east  shaft,  two  miners,  three  la- 
borers, and  one  chargemau  are  employed  on  each  shift.  There  are  three  shifts  of  eight 
hours  each  per  day. 

In  the  first  300  feet  drilled  in  the  west  shaft  the  rock  was  hard  ;  in  the  east  shaft  it 
was  principally  soft  rock  and  slate.  The  plan  of  boring  the  holes  to  a  depth  of  300 
feet  at  once,  filling  them  with  sand  and  then  using  portions  of  them,  as  wanted,  for 
blasting,  was  first  suggested  by  Mr.  Shelley,  formerly  superintendent  of  the  William 
Penn  Collier^',  in  Schuylkill  County.  Mr.  Bullock,  formerly  superintendent  of  the 
Pennsylvania  Diamond  Drill  Company,  took  up  the  idea,  and  suggested  it  to  Mr.  Pleas- 
ants. After  carefully  considering  the  question  and  testing  it,  Mr.  Pleasants  recom- 
mended Mr.  Go  wen  to  sink  the  two  deep  shafts  with  the  diamond  drill  in  this  manner, 
and  upon  his  advice  the  company  decided  to  try  it.  After  this  indorsement  of  Mr. 
Pleasants  and  the  decision  of  the  comi)any,  Messrs.  Shelley  and  Bullock  patented 
their  process  of  "  drilling  deep  holes,  filling  them  with  sand,  and  firing  them  in  sec- 
tions.^   The  patent  now  belongs  to  the  Pennsylvania  Diamond  Drill  Company. 

As  soon  as  he  had  decided  to  use  this  process,  Mr.  Pleasants  became  satisfied  that  the 
form  of  engine  then  employed  with  the  diamond  drill  was  too  large  and  unwieldy  for 
use  iu  the  confined  space  at  the  bottom  of  a  shaft,  where  several  of  them  would  bo 
in  ox)eratiou  at  one  time.  He  therefore  determined  to  use  the  Root  rotary  engine  to 
drive  the  drill,  and  employed  the  superintendent  of  the  Pennsylvania  Diamond  Drill 
Company,  fjir,  Bullock,  to  carry  out  his  idea  of  a  small  compact  drilling-machine,  to  be 
attached  to  such  an  engine.  The  plan,  when  completed,  was  submitted  to  two  of  the 
best  machinists  in  Schuylkill  County,  who  suggested  some  slight  modifications.  The 
plan  finally  •adopted  has  been  given  in  what  precedes.  Nine  of  these  machines  have 
been  constracted  by  Messrs.  Allison  &  Bannon^of  Schuylkill  Coimty,  for  this  work.  It 
is,  of  course,  impossible  to  determine  what  will  be  the  exact  cost  of  sinking  by  this 
method  until  the  work  has  proceeded  much  further.  The  estimate  of  the  cost  of  the 
two  collieries  has  not  been  made  public,  being,  I  believe,  a  confidential  communication 
to  the  company.  As  neither  the  depth  of  the  shaft,  nor  the  exact  nature  of  the  strata 
to  be  passed  through  were  known,  it  conld  only  be  approximate.  Mr.  Pleasants,  how- 
ever, informed  me  that  he  did  not  consider  that  the  cost  per  foot  of  sinking  by  this 
method  would  necessarily  be  less  than  by  the  old  one.  The  great  advantage,  he  says, 
will  be  in  the  saving  of  time,  which,  he  thinks,  will  be  fully  50  per  cent. ;  this  is,  of 
course,  a  consideration  of  immense  importance  in  an  operation  involving  the  outlay  of 
BO  much  money.  Another  advantage  is  that  most  of  the  men  employed  need  not  bo 
skilled  miners.  Mr.  Pleasants  considers  that  the  method  will  be  employed  with  pecu- 
liar advantage  in  sinking  shafts  of  moderate  depth,  (from  200  to  300  feet.)  In  such 
cases,  after  a  shaft  has  been  sunk  through  the  earth,  clay,  or  wash,  to  the  rock,  the 
machines  can  be  put  to  work  on  the  surface,  and  the  holes  bored  down  to  the  depth 
which  it  is  intended  to  reach  by  the  shaft.  The  shaft  can  then  be  sunk  without  any 
hand-drilling.  The  great  advantage  of  this  method,  where  the  strata  to  be  penetrated 
contain  large  quantities  of  water,  is  self-evident. 
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1,  I  again  vi^lwl  lit  1 

A'he  east  shaft  boa  \ieea  lluiabed  to  a  deptli  of  sS>  feet,  nnd  the  holes  for  209  ttA    \ 
more  have  been  drilleiL    The  west  ahaft  has  be«D  fiainhed  to  a  depth  of  400  fe«t,  aoil    ' 
they  are  beginDini;  to  bore  the  next  aet  of  holes.    During  the  laat  six  months  the  eul 
ehjft  has  been  sunk  on  an  UTernge  over  GU  feet  per  mouth.    In  one  moo tb  60  linear  f««l 
of  the  ehaft  was  blasted  iinil  timbered. 

The  permanent  j;uidcti  have  been  put  in  plnce  in  the  east  ehaft  ai 
eniik.  The  two  shatt.s  have  been  connecten  an  the  surface  by  a  railroad.  Six  madiiuat 
Mil  na»l  iu  the  east  sboft  for  boriua.  In  pln«e  of  the  eoren-feed  described  in  the  ion- 
going  paper,  a  new  hj-dranlio  feed  has  been  tried  with  ancce^a.  The  revolving  aleete 
IB  placed  betneeu  two  OflimleTB,  in  which  two  pistons,  connected  with  the  lowet  foi 
of  this  slnovo,  move;  by  ndmittlng  water,  under  a  greater  or  less  head,  by  ra^iu 
of  a  Ht'>p-CDi!k,  the  drill  can  be  moved  forward,  a»  faat  or  as  slow  as  may  be  niabal, 
with  any  re<)nirnd  pressure.  The  shaft  has  passed  the  level  of  Jibe  cros«-cut.  and  U* 
water  ill  the  shaft  has  been  out  iid  liy  forming  nater-ti^bt  giilteni  around  the  ahau 
npon  one  aet  of  timbeni.  and  from  them  tho  water  In  conduett-i]  In  the  elope.  There  s 
not  water  enough  wet  with  below  this  level  to  keoiitiie  timlwrs  wet.  If  th«  ■iopewen 
not  there,  and  the  water  bud  to  he  pumped  from  tli«  buttoin  of  the  shnft,  it  wuold  n- 
iiuire  tlve  lifts  of  puniiis,  a  Cornish  engine,  rode,  punins,  &  a.,  to  riUJ«o  tho  vnUa  tmu 
the  bottom  of  the  slian  when  tho  worE  was  complHtod. 

A  doDblo-Bctiug  Alison  &I)annnosteam-purnp,withfoarteeu-iuol)plaugnTB,h]ubMii 
pat  into  tho  slope,  reiitHciug  the  Cameron  pump. 

Adi)ubl«-Hvtiug  Wurinir  comprestuir  has  bmn  erected,  by  wbieh  from  four  to  fiveof 
the  drilling- u laoh i nes  au a  the  steam- pumgis  in  the  shntt  can  bedrtveu.  Sommif  tbc 
drill iug-macbines  ore  a«tnated  by  steam  in  order  to  prevent  the  temperature  in  the  shall 
from  being  too  much  lowered. 

At  the  Ellangonlm  Colliery,  near  Mahanoy  City,  lielonging  alao  to  the  PhilsdiJ- 
phia  and  Reading  Coal  and  Iron  Company,  a  shaft  is  now  beiug  sunk  whirh  will  not 
exceed  300  feet  in  depth.    The  holes  for  the  blasting  have  all  been  hored  from  the  tap     j 
to  the  bottom  in  one  operation- 

Tbe  east  shaft,  which  wa«  origtoally  on  the  south  side  of  tha  basin,  has  passed  Ifae     I 
synclinal  and  is  now  cutting  thtoogh  the  sonth-ilinping  strata,  tho  dip  being  about 
30°.    This  was  predicted  by  Mr.  Pkasants,  a«  may  be  soeo  by  bis  sMtiim,  Fig.  I,  vhioh 
was  madtj  at  Ifuat  a  year  bufoto  the  Bhuftfl  reachrd  the  syoolinal.  . 


CHAPTER    XXIII. 

THE  DEFECTS  OF  THE  MINING  LAW. 

Tho  followiiig  essay  on  the  mining  liiw,  together  with  commEijits  npon 
the  great  lawsuit  of  the  year,  between  the  Rnyuiond  and  Ely  and  I'ioche 
mining  companies,  whs  written,  at  my  request,  by  Mr.  W.  S.  Keyes, 
niiuingengineer,  of  Eureka,  Nev.  I  publish  it  without  inteniling  thereby 
to  express  a  fnll  concurrence  with  his  views;  although,  of  course,  if  1  did 
not  think  them  entitled  to  weight,  I  should  not  have  given  them  place 
in  these  pages.  Of  the  merits  of  the  litigation  iu  Piocho  I  know  uotli- 
iug,  and  I  print  this  account  of  it  merely  as  an  illnstration  of  what  may 
arise  under  our  laws.  It  shonid  be  pointed  out,  however,  that  the  com- 
plications and  troubles  of  this  case  were  really  legacies  from  an  earlier 
period,  and  the  titles  originating  under  the  present  law  cannot  be  afiected 
with  the  same  uncertainty,  it  is  evident  that  Mr.  Keyes  favors  the 
Hermes  party  in  the  case.  I  believe  he  waaan  expert  witness  on  that  side. 
My  own  sympathies  were  the  other  way,  on  grounds  which  seemed  W 
me  equitable ;  but  the  case  is  settled  and  half  forgotten,  and  I  feel  as- 
sured that  no  bitterness  of  feeling  will  be  aroused  by  this  allusion  toiC 
for  a  purpose  disconnected  with  either  litigant.  Before  deciding  to  uM 
Mr.  Keyes'a  account,  I  wrote  to  the  other  party,  inviting  a  statetneat 
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» 

that  staud-poiut ;  but  their  interest  in  the  matter  was  not  suffi- 
to  inspire  an  answer  to  the  letter,  and  I  am  therefore  confirmed 
opinion  of  their  indifiference. 

United  States  miuing  law  of  July  20,  IHGO,  will  be  admitted  by  all  wbo  bave 
Bed  its  practical  operation  to  bave  been  a  fsiihire,  and  niv  critique  tbercon,  iu 
lort  of  tbe  commissioner  for  1868,  will,  I  believe,  bo  found  to  bave  been  fully 
>nt  in  tbe  light  of  subsequent  events. 

total  absence  of  all  system,  wbicb  is  an  iuse]>arab1e  concomilant  of  tbe  loosely 
1  and  often  unintelligible  and  contradictory  *•  local  rules  and  cust<»ras  of  miners,'* 
1  its  legitimate  result. 

i-owners  in  good  faith  have  never,  within  my  knowledge,  in  a  single  instance, 
.ble  to  develop  a  good  ])aying  property  without  being  obliged  either  to  buy  up 
!6B  conflicting  and  really  abandoned  claims,  or  to  suffer  such  harrassing  and 
litigation  as  to  have  rendered  even  tbe  best  of  mines  a  generally  ruinous  invest- 
This  state  of  affairs,  only  too  patent  to  aU  who  bave  had  practical  experience 
mining  regions,  needs  here  no  further  elucidation.  It  may  aU  justly,  I  think, 
ibated  to  the  blundering  rules  and  customs  of  a  generally  ignorant  body  of 
^tors,  sanctioned  and  peri)etuated  by  the  Congress  of  the  United  States, 
only  good  which,  in  my  humble  judgment,  has  been  accomplished  by  the  law  of 
as  the  legalizing  of  what  would  otherwise  have  been  a  trespass  upon  the  public 
'  the  nation.  Such,  however,  had  become  tbe  force  of  custom,  as  regards  pos- 
title  to  mineral-bearing  land,  that  no  government  would  have  deemed  itself 
d  io  withholding  its  assent  to  the  equity  of  the  usage,  or  in  so  far  disregarding 
ralar  will  as  to  have  permitted  the  application  of  the  then  existing  land  laws 
totally  changed  condition  of  affairs.  The  law  of  1866  was  fataUy  deficient  in 
ry  important  particulars :  First,  in  not  providing  for  a  strict  determination  of 
lioold  constitute  abandonment;  and,  secondly,  in  failing  to  prohibit  prospecting, 
the  surface-lines  of  an  already  located  claim. 

ttempt  has,  however,  been  made  to  remedy  these  defects  by  the  amendments  of 
hich  may  be  considered  ample,  as  far  as  regards  the  second  objection,  but  is 
inadequate  as  regards  the  first. 

>nld  surprise  any  one  not  personally  cognizant  of  the  facts,  to  see  the  multitude 
xently  legitimate  locations  piled  the  one  on  the  top  of  the  other  and  covering 
Ltially  the  same  vein  or  ore-l)ody ;  and,  however  perfect  may  appear  the"  paper 
o  understand  how  difficult  it  is  for  any  searcher  of  records  to  find  out  whether 
7en  claim  was  ever  really  made  where  it  purports  to  have  been  located,  or 
r  it  was  floated,  i.  e.,  fraudulently  transported  from  another  portion  of  the  dis- 
rten  miles  distant. 

a  8tat«  of  things  left  the  door  wide  open  for  every  species  of  blackmail,  per- 
istimony,  and  suborned  witnesses  to  pull  down  and  ruin  legitimate  mining  en- 
8,  and  to  throw  on  the  pursuit  the  very  unjust  reproach  of  being  a  pure  chance 
eolation. 

;  for  years  h:is  a  miner  been  in  the  peaceful  possession  of  a  claim,  when  sud- 
»ine  heretofore  undreanicd-of  claimant  appears  who  must  either  be  bought  off  or 
sfiT  vi  et  armisy  either  physically  or  legally,  in  the  one  case  at  the  risk  of  life  and 
ther  of  the  purse,  lustances  are  not  at  all  uncommon  where  individuals  or  cor- 
18  have  exhausted  themselves  financially,  and  their  mine  as  well,  in  vexatious 
B  for  the  sole  benefit  of  attorneys  and  hungry  witnesses.  Too  often,  unfortu- 
the  rumor  of  a  legal  contest  summons  from  all  quarters  the  birds  of  prey,  whose 
nt  maw,  like  the  ocean^,  has  no  limit  of  capacity  to  engulf  the  golden  morsels 
Erom  the  baited  victims  on  either  side.  So  terrible  has  this  abuse  become  that 
Qcases  cognizant  of  the  true  facts  in  any  given  case  often  refuse  to  give  their 
Dy  unless  roundly  paid  therefor,  deeming  tbe  truth  doubtless  to  be  a  commod- 
valuable  to  be  parted  with  without  a  quid  pro  *]uo.  The  converse  of  the  propo- 
>llow8  with  such  men,  as  a  matter  of  course,  and  it  is  seldom  difficult  to  furnish 
Aing  links  of  testimony  which  may  be  required.  In  this  way  the  public  con- 
becomes  debauched,  the  innocent  are  often  unjustly  brought  into  suspicion, 
poblio  is  led  to  believe  that  bribery  and  corruption  are  in  all  great  mining 
lO  Qsual  arms  of  legal  warfare. 

A.i]geau  stable  of  pollution  can  never  be  cleansed  until  the  general  law  shall 
en  so  modified  as  to  make  tbe  records  speak  for  themselves  and  substantiate 
lioh  now  require  parol  testimony.  Hundreds  of  locations  are  yearly  made  by 
o,  in  the  (|uest  of  fickle  fortune,  run  to  every  new  mining  excitement, 
nigorlty,  without  either  means  or  industry,  cumber  the  ground  with  locations, 
bey  never  really  intend  to  work,  and  keep  off  others  who  are  able  and  willing 
lop  the  resources  of  the  district.  This  class  of  speculators,  the  worst  with 
ny  country  was  ever  cursed,  is  only  too  numerous  in  the  mining  country,  re- 
its  development,  locking  up  its  tr^snres,  and  preventing  tbe  employment  of 
aborers,  who  are  willing  to  ^ive  an  equivalent  for  what  they  receive,  instead 
ely  waiting  for  chance  to  raise  them  out  of  the  mire. 

33m 
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Thizso  ovilacry  loiiilly  for  n  remedy.  The  aobci  eecootl  tluiuf[lil;  of  lUc  pcapln  uili 
siively  rcapoud  Co  tbo  iiromptiiigs  of  their  true  inteTesti,  luid  OTerwLi-lm  the  demaKWBn 
and  ctiarlatnna  whn,  lor  thoir  owu  pcrsouul  gutn,  seek  to  c^cintiuuo  the  reign  uf  (iuw 
and  disonler.  * 

Tlie  altiinato  rouudntiuo  uf  auy  uoH  all  awKiaia  in  minitii;  voutiireK  mnst  rest  on  >t 
assured  title,  couplod  with  a  runsoonble  (ixenipttiin  from  wanUm  luaaulte  ut  law. 

The  system  borvtoforu  in  vu^nc,  iuetvud  of  ropulliag,  ouarlfi  utlavk.  und  does  ual  a 
the  leust  protect  tlin  noak  HK^^iuKt  llu*  strung. 

Tbe  powBiful  ourpurotion,  thu  inuu  of  Dbauilaiit  mcuia,  i'dii  and  often  do  ttso  ths  Tcry 
laacbioory  of  Iha  law  to  crush  tlioii  worker  autoguntBtH.  Thu  lun  sbonld  bear  ennftllj 
(ID  all  iULke,and  iiituriKWo  itsatruug  Bhield  innleud  uf,  l<y  itit  iudnfiuitAQcaB,  n.-tidtnuE 
th{>  title  to  mlniiig-i^rouud  so  very  uutiurt&in. 

To  tliis  eud  I  nuuld  respectfully  sn);geBt  the  foUowiug  lUUGuduicnts  t«>  tko  llir  of 
1W2: 

Ist.  The  insertion  of  a  (ilcar,  distinct,  Hod  strict  olauBU  dpIiDing  abandon  men  t. 

2d.  To  change  the  vordiug  rcHpcctiDg  ttork  to  ho  done  ou  eAch  claim  eacbrcu 
by  BubstitDling  for  9100  thu  fullo«iiig,  viz :  A  c«rtaia  number  of  cubic  fe«t  of  roeb  « 
eartb  to  be  excavated  in  oue  place,  and  requirini;  an  affidavit  as  to  work  done  an  the 
part  of  tliecloiuiant,  tKCom^aaiedby  tbe  oathpof  two  pertionB  other  than  Ui^  olkin- 
ant,  lobe  filed  with  the  mining  recorder  of  the  dUCrict* — say,  for  example,  the  reoKival 
iu  blasting-ji^nnd  of  300  cublo  feet,  and  in  soft  pickiD)>-g[ound,  the  remoTal,  aiy,  of 


,. „ ,   , -.n-matter,  thtre  niigbt,l>e  reqiiLred  Mj' 

four  times  this  amount. 

By  making  the  worlc  itself  a  patent  physical  fact,  wo  iirevent  tbe  vicious  aercMity 
of  calling  in  parol  testimony  for  its  dcterminatiou.  1  have  iu  niiod  an  iDstasec. 
nbere,  iu  au  actual  ntJoiDg  suit,  the  raluD  of  m  aaiM  Bxoavivtioii  vian,  by  the  vuiona 
experts  testifying,  efltimat«l  all  tbe  way  from  $40  to  $350. 

''''.  That  provrcion  bu  taoAa  far  proliminary  or  prospput 

lector  finds  "cood  indioutions."    Lot  bita  Uo  with  tbe  ,. 

«  of  louatiun.  This  Hbouid  give  bim,  iwy.uinety  duyn' time  within  which  Ui 
lormina  dellnit«!y  thuoourwe  and  dip  of  bin  voin,  Duriuff  this  iieriod  of  niaetydaja, 
no  location  should  be  periuittnl  within  u  riulms  tif  TGO  feet.  At  th»  end  irf  the  tiuu' 
allotted,  or  hel'ore,  if  be  hci-h  Jit,  let  biiu  make  a  "  fiual  noticu  of  location,"  fitting  tu* 
bouadaries  as  tbe  law  now  direcU ;  or,  &iling  to  do  so,  let  bis  location  lapse. 

4tb.  To  make  all  new  miniDg-clntnis  in  the  form  of  a  square,  ^Qp  feet  bnck  of  thr 
centiT-liiio  of  outcrop,  and  1,000  feet  on  the  aide  tov^-aTd  tbe  dip,  and  1,500  fwt  lu 
letifftli,  with  the  same  rights  as  now  attach  under  the  smeoded  law  of  ln72.l 

5tb.  That  all  properly  worked  and  not  yet  patented  claims,  as  well  as  all   ''final  m 


ticos  of  location"  of  new  claims,  be  required  to  be  made  part  of  the  couDty  records 
Tbe  c&releas  manner  of  keeping  the  mining  records,  and  their  aaually  exposed  oondi- 
•e  such  as  to  continually  jeopard  the  title  to  what  may  prove  of  enornioas  value; 


aud  further,  the  opportunities  of  tampering  with  tbe  records  themBelves  aro  mich  m 
most  certainly  ought  to  be  prevented. 

6tb.  Tliat  in  already  known  mining  districts  no  new  locations  shall  bo  periDitledto 
be  made  within  a  B<tuare  embracing  a  space  of  1,000  by  1,500  feet,  within  which  there 
exists  any  ])atent«d  or  properly  kept-up  claim,  (i.e.,  claim  worked  aa  tbe  law  now  di- 
rects,) and  that  all  claims  uerctoforo  located,  as  faat  as  they  lapse  and  become  aban- 
doned, bo  considered  as  part  aud  parcel  of  the  claim  or  claims  remaining  to  such  aa 
cxtcut  as  would  be  permitted  were  an  original  aiiuare,  of  1,^00  by  1,500  feet,  located 
thereon,  t 

'  I  do  not  here  uiiive  with  Mr.  Keyes.  Tbo  object  of  the  law  is  attained  if  apentioaa 
are  couliuued  on  the  claim  to  such  an  extent  as  to  Ktvo  uumistabable  evidence  that  it 
hax  not  been  abandoned.  The  requirement  of  a  cert^aiu  amount  of  excavation  might 
work  great  bardship  ;  as,  for  instance,  if  the  year  were  speut  in  constructing;  a  ditcb 
to  briug  water,  or  iu  building  a  mill  bo  work  ores.  The  present  conatraotioa  of  thr 
law  is  ill  this  point  too  sevoro,  it  seems  to  me.  Dtma-fidt  work,  to  a  certain  amonnl, 
really  tending  to  improve  the  claim,  whether  it  is  drifting,  ainking,  sloping,  croas-tmi- 
iicling.  or  road-makiug,  onght  to  count.~G.  W.  K. 

tTbis  would  be  merely  to  increase  the  width  of  the  surface -location  a  now  granted. 
If  it  were  desirable  at  all,  it  would  be  in  order  to  adopt  the  square  location,  pare  and 
siuiplo.  Tbo  iucrcnsed  width  of  tlie  incUned  location  (followiug  tbo  vein  iu  deptlil 
appears  to  me  nieaningless.— It.  W.  JJ. 

t  This  provision,  if  literally  carried  out,  would  interpose  between  every  twocbunw 
a  neutral  zone  of  1,500  feet,  which  nobotly  could  explore  or  patent.  If  a  new  location 
could  not  be  made  within  1,500  feet  of  any  old  one,  bow  could  oxtcnsiona  bo  located  f— 
It.  W.  It. 
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Tbc  last  proposed  anieudment  wonld  in  time,  obliterate  the  folly  of  location  piled 
on  top  of  location,  where  in  reality  there  is  room  enough  for  only  one. 

I  wonld  respectfully  propose  the  above  amendments,  in  the  belief  that  they  would 
tend  to  make  the  puifiuit  of  mining  more  stable.  They  wonld,  I  think,  do  away  with 
a  great  majority  of  the  nsual  litigation,  and,  by  giving  security  of  title,  help-  largely 
to  forward  the  best  interests  of  our  mining  domain.  The  obtaining  of  a  patent,  as  I 
argnexl  in  1868,  was  no  safeguard  whatever,  and  mine-owners,  after  as  before,  might 
l>e  compelled  to  *'  prove  identity,"  so  that  the  cost  of  a  patent  was  simply  money  thrown 
away.  The  amendments  which  I  have  proposed,  or  something  lik6  t4iem,  will  make  a 
X»atent  of  some  real  value,  and,  once  obtained,  will  carry  with  it  a  weight  commensurate 
with  the  dignity  of  the  Government  which  grants  it.  So  little  reliance  has  been, 
heretofore,  felt  in  the  virtue  of  an  United  States  patent  to  a  mine,  that  the  best  legal 
talent  of  the  State  of  Nevada  has  invariably  advised  the  mine-owners  not  to  make 
application  ;  and«  in  one  instance  within  my  own  knowledge,  it  happened,  as  stated  to  , 
nie  by  one  of  the  best  mining  lawyers  on  the  Pacific  coast,  that  the  chief  obstacle  to 
the  winning  of  a  certain  lawsuit  was  the  very  fact  that  one  of  the  parties  thereto  had 
obtained  an  United  States  patent.  In  any  pursuit  where  the  rewards  of  success  are 
.'IS  brilliant  as  they  are  in  mining,  the  risk  must,  perforce,  be  commensnrately  great. 
I  do  not,  however,  mean  to  allege  that  legitimate  prospecting  outlays  bear  any  com- 
parison with  the  returns  of  a  rich  "strike."  Quite  the  reverse;  all  miners  are  ready 
and  willing  to  take  such  riuks.  But  when  to  these  there  is  added  the  present  terrible 
uncertainty  of  title,  it  is  enough  to  discourage  all  persons,  except  those  who  have  ab- 
«K)lutely  nothing  to  lose,  or  those  who,  confident  in  the  length  of  their  purse,  can  bid 
defiance  to  all  blackmail,  and  can  even  crush  out  legitimate  and  poor  owners.  No 
system  of  mining  legislation,  it  is  true,  can  entirely  prevent  litigation.  If  it  can  only 
hold  in  check  the  grasping  hand  of  avarice,  on  the  one  hand,  and  put  a  stop  to  wanton 
blackmail  on  the  other,  it  will  have  done  all  which  can  be  expected.  It  will  be  suffi- 
cient, if  it  can  be  so  shaped  as  to  restrain  the  outrages  so  frequent  in  the  past,  and  to 
^ive  to  the  hona-fide  locator  a  clear  and  perfect  title,  to  a  definite  and  easily  determina- 
ble portion  of  mining-ground. 

THE  RAYMOND  <fc  ELY  V8.  liKlVdES  LITIGATION. 

Among  the  more  important  of  the  recent  mining  suits,  there  is  none  which  better 
exemplines  the  wretched  incongruity  and  utter  worthlessness  of  the  rules  and  customs 
of  miners  than  the  now  famous  case  of  the  Raymond  &  Ely  Mining  Company  versus 
the  Hermes  Mining  Company.  Both  were  San  Francisco  incorporations ;  both  were  in 
the  hands  of  shrewd,  wealthy,  and  experienced  men.  The  vein  in  dispute  had  already 
yielded  millions  of  flbllars,  and  was  supposed  to  be  still  capable  of  producing  enormous 
snms.  There  was  arrayed  on  either  side  the  very  flower  of  the  Pacific  mining  bar,  and 
it  was  well  understood  that  the  fight  would  be  a  contest  of  giants,  intellectual  and 
fiinancial.  Experts  were  siunmoned  from  far  and  near  to  theorize  against  one  another, 
and  witnesses  were  hunted  up  from  the  inner  circles  of  Mormondom.  As  usual  in  such 
caseB,  the  town  of  Pioche,  where  the  property  lay  and  the  suit  was  tried,  was  rocked  to 
its  center,  and  men,  openly  or  covertly,  linked  themselves  with  the  fortunes  of  the  one 
or  the  other  party.  The  jury,  as  is  customary  in  trials  of  unusual  importance,  were 
locked  np  in  the  court-house,  from  whence  they  emerged  only  to  take  their  meals,  and 
then  only  with  a  posse  of  deputy  sheriffs,  in  front,  behind,  and  on  either  side.  Strong 
armed  patrols,  in  the  pay  of  each  party,  watched  the  court-house  during  the  entire 
night,  in  order  to  prevent  any  approach  to  the  ill-fated  twelve,  who,  for  six  weary 
weeks,  listened,  very  patiently,  it  must  be  admitted,  and  perhaps  tried  to  unravel  the 
tangl^  web  of  testimony  and  the  specious  special  pleading  of  the  distinguish^  advo- 
cates. 

The  money  which  this  suit  cost  in  the  way  of  court-fees,  attorneys'  fees,  witnesses' 
fees,  together  with  the  board,  lodging,  and  traveling  expenses  of  the  last-named ;  also 
the  sums  unnecessarily  expended  in  ditching,  digging,  delving,  assaying,  &.C.,  would 
have  paid  numerous  dividends  to  the  stockholders  of  either  company.  It  has  been 
estimated  that  the  direct  and  indirect  losses  and  expenditures,  prior  to  and  incidental 
to  this  suit,  amounted,  for  both  parties,  to  about  a  half  million  of  dollars.  All  this 
money  was  worse  than  wasted,  and  if  to  this  snni  we  add  the  shrinkage  in  value  of  the 
stock  of  ^e  respective  companies,  we  can  figure  np  an  actnal  loss  of  fully  $3,000,000. 
Worse  even,  perhaps,  than  the  money-loss,  was  the  malice,  hatred,  and  bitterness  stirred 
up  between  the  |)artisans  of  the  respective  combatants.  So  serious.  Indeed,  at  one 
time  seemed  the  pitch  of  excitement  to  which  an  overwrought  zeal  had  carried  the 
litigants,  that  some  of  the  more  timid,  it  may  be,  expected  a  general  mSl^  in  the  very 
court-house  itself;  and  in  a  country  where  very  many  go  fully  armed,  such  a  renconter 
ireold  have  made  the  floor  run  streams  of  blood.  The  older  and  cooler  heads,  however, 
goremed,  and  the  suit  was  fortunately  terminated  without  any  actual  blood-letting. 

Night  and  day  the  excitement  continued ;  night  ^nd  day  the  leeches  sucked  their 
fall  at  the  money-bags,  and  after  the  Hermes  Company  had  triumphantly  won  their 


516     MIKES   AXD    MINING    WEST    OF   TUK    HOCKY    MOUXTAINS.  ) 

cft««,  tlie  R»5inoiitl  &  KW  Company  parcbaHcil  a  Dinjorit;  of  the  stoi'k  of  tbe  furuit^ 
IncoftinrutioD,  aad  ended  anj  nirtber  ajipcaU  to  tbe  l»w  by  bodllj-  iiwaUo«ia){  tiita 
antngnnist,  . 

Socb  !b  tbfl  nsual  oonrse  of  tuiniog  liligAtion.  Tb«  nik'H  anil  ciiHtoms  of  mincn  w 
tbo  direct  canse  of  HDch  mtwbievoue  complfcationa  and  Eiich  o-aali'f^il  orpcoditmn- 

Tlio  dvrellera  in  tbo  mioing  ngloDS  woiild  nevur  of  tbuir  own  tnotion  cliansc  Ou» 
regnlation?:  Ftret,  becaiuie  Htrict  and  proper  rules  won) d  talm  thu  bread  mim  llm 
tuonths  of  lAiTjera,  esperla,  and  a  couuttetui  boiile  of  need;  and  npitficjoiis  vit- 
neases;  and  aecooil,  becanao  any  attempt  at  atrict  dvfiuitUin  of  bonDdnrics  wonlil  bivr 
t«o  far  circuDisoritied  the  clainia,  and  if  claims  were  miido  sitfilcicotlf  Urgr,  tbitr^ 
nonJil  at  once  bave  arisen  a  howl  UBainst  so-called  mouopoly. 

Tbe  very  intent  and  purpomiaf  tue  "  Miner*' IiegulHtii>iiii"vcaA  to  t-n-ntt-  nnccniiul; 
aud  diaonler,  to  giro  f'niplnrnmnt  to  the  law  expouiwlers,  and  to  ivndcr  poaaible  i)»    , 
apriogfnK  np  ut  iui;p  time  of  aume  renll}'  nbundoued  claim  to  Ltnckuiail  mill  rutn  tlw 
miner  in  gMKl  fbitb. 

The  whole  p^bIaiu  needi  rndknl  amendment,  Tbe  law  of  1^2  Is,  it  is  true,  a  stif  It 
tbe  right  dircctinn.  Ijet  na  hoiw  that  fiirlber  amendmeuls  wiU  niakt!  tbe  lawuf  thefrl 
Hire  snch  that  the  flnnnoially  feeblo  miue-on-norB  shall  feci  swnr*  in  th*  iiratmrtiOB  (J 
tbe  Govern mcnt  und  strong  in  the  intt^rvening  might  of  parumonnl  law. 

In  onler  fullj  to  nnderstand  tbu  precise  natare  of  the  oontrovorej  betvcm  the  Eaf- 
mond  Sc  Kly  and  the  Hermes  Mining  Companies,  it  will  be  necessavj'  to  go  back  li>  Ut 
time  of  the  ori^ual  discovery  of  ore  in  tbat  aeotion  of  coudIt^, 

Knr  down  in  what  was  formerly  sopposed  to  be  tbe  dcmsrt  portion  of  the  Terribirjrf' 
Utah,  now  forming  apart  of  Lincoln  County,  State  of  Nevada,  and  early  in  thuvNT 
IBW,  there  oumped  a,  party  of  prospectors  from  Great  Salt  Late  Cit,v,  tbre*  noB* 
dred  miles  to  tho  north.  These  men  found  upon  the  Kround  two  [arsons,  to  wbsv 
vroppiugs  of  ore  bad  been  pointed  ont  by  an  Indian.  They  bad  doue  boidb  little  Hf 
)ring,  and  bad  callnl  tbeir  claim  Fanaca,  after  the  native  word  fur  metal.  Tb«  dmh'. 
comers  bninght  with  tbom  a  coiiy  of  mtnJDg  rcgnlations  such  as  were  then  In  nut  U' 
other  portions  of  Utah.  Tbe  w hole  party  accepted  tbe  pmposod  laws,  )K)al4-d  thnlrB^ 
ticea,  and  set  their  stakes.  Tboir  desorliition  of  tbo  district,  u»  writlnn,  wns  ti>i7  aB> 
hignous,  and  if  taken  liteTsliy  would  only  mean  two  niatbuiuativoJ  lines  intarwictiqC' 
one  anotber  and  incliising  no  euperfloinl  area.  Their  cbiof  biwineei  Mwms  mornlr  It 
have  been  tbe  location  of  clatmii:  fur  they  looated  oud  rvourded,  at  tb<a  timoauddu* 
ing  tbe  enamngepring.tbeverymnduBtaiaQant  of  aver  500,000  feet  of  laiuiuggMiiiit- 
The  original  parly,  on  their  litst  visit,  did  several  Imiirn'  work,  and  theo  immediatdf'' 

set  onton  their  returntoSalt  Lake.atwLkli  ■■■  i.i-  rl  .  -    -  - '  -    '--' --*     ■   -*■ 

nud  iHHorted  the  doHwm  of  Iwation  in  fovjn  -i'       ■         ■ 

loosely  wriltcn  uurl  eutirfly  iiiadeijuate  to  '!■  ■ 

parol  testimony,  particnlarly  afl«r  tbo  staken  m^t  Imil  fa 

We  have  ossuoied,  tbns  far,  that  tbeclaiiCB  wete  uiadu  in  guodfaitb.  From  thete^ 
timony,  however,  this, point  ia  open  to  verj'  grave  doubt;  for  one  of  the  witne*^ 
stated  tbat  the  locations  were  made  merely  to  keep  off  the  Gentiles,  and  tbat  tbey  vtn 
Uirecte<l  eo  to  do  by  "connsel,"  i.  f.,  by  the  ciders  and  bishops  of  the  Mormon  cbortti. 

Another  witness  declared,  so  little  valoe  did  he  or  had  ho  ever  placed  on  tbe  cloiin^' 
tbat  ho  had  already  three  or  four  times  given  a  qnit-claiLn  deed  f»r  bia  interest,  ini 
was  ready  to  sell  again  as  often  as  he  conld  got  $100. 

And  further,  I  would  atate,  not  as  a  matter  of  testimony  iu  tbo  snit  in  question,  but  v 
forming  the  basis  ofanother  claim,  that  ullor  nearly  all  tbe  title  on  which  tbe  Ruynund 
Si  Ely  Company  relied  bad  already  been  purchased,  aud  was  iibtbe  hands  of  a  parti 
present  at  the  trial,  long  before  the  Raymond  &  Ely  Company,  or  lis  grantors,  ever  bail 
or  claimed  to  have  any  title  in  tbe  premises. 

To  resume :  In  tbe  early  part  of  June  of  tho  following  year,  viz,  18C5,  tbe  Salt  Lai* 
party  returned  and  did  considerable  work  on  the  Panaca  location.  A  portion  of  tbem 
agrecil  to  consolidate  tbeir  aegrcgated  claims,  and  contini^ed  tbe  work  on  a  tiog\f 
ckiim  which  bad  not  joined  tbo  consolidation,  but  whicb  was  afterward  oitber  wbiuy 
or  in  part  bought  In  by  one  of  the  company. 

The  laws  originally  adopted  required  at  least  one  faithful  day'a  work  on  each  claim 
during  each  month,  and  lurtber  providcil  tbat  when  {300  worth  of  work  slionld  biv< 
been  douo  on  any  claim,  such  claim  should  be  considered  "  real  estate,"  and  coald  be 
bcid  without  tbe  requirement  of  any  furtber  labor. 

On  Jnly  15  tbe  few  individuals  then  in  the  district  repealed  tbe  sectioua  of  the  Iv* 
requiring  work  on  the  claims,  iind  most  of  tbem  left  the  district  never  to  retnm  toil- 
It  IS  slated,  however,  that  one  of  tbem  remained  at  the  nearest  Mormon  -Bettlemeiii 
until  tbe  fall  of  the  same  year.  During  tbe  four  sneceediug  years  no  mining  work  ku 
done  iu  the  district,  although  many  locations  purported  to  bave  been  made,  and  oim 
of  tbe  original  party,  it  ia  claimed,  returned  once  in  1S6G  and  once  in  ISdT  to  show  tlw 
claims.  Lven  admitting  this  to  bo  work,  everything  was  still  abandoned  for  over  I'l' 
veara,  tbe  term  of  limitation  hy  statute,  until  tho  fall  of  19G9,  wlieu  a  new  party  "f 
(dveuturors  from  San   Francisco,  H.imilton,  and  other  places,  headed  hy  John  Elf- >" 
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miners  in  p^ood  faith,  came  in  and  organized  a  new  district.    They  fumied  a  code  of 
laws,  relocated  the  various  ontcrops,  went  to  work  in  earnest  and  developed  the  mines. 

In  the  decision  of  Jndge  Beatty,  in  the  subsequent  case  of  the  Raymond  &  Ely  rersns 
the  Kentucky,  (printed  pamphlet,  p.  3,)  he  states  as  follows:  "  It  does  not  appear  that 
any  of  the  original  locators  did  any  work  under  their  locations,  or  were  ever  in  the 
district  after  July,  1864,  (5  T)  at  least  for  four  or  live  years.''  He  states  further,  on  p. 
6,  that  presumedly  all  the  Panaca  locators  had  abandoned  their  claims;  concluded, 
however,  that  350  feet  might  be  considered  to  have  escaped  the  fate  of  the  remainder. 
Although  why,  if  a  portion  of  the  consolidation  was  good,  the  remainder  was  not  albo 
good,  does  not  very  plainly  appear. 

At  all  events,  the  party  of  1869  found  the  district  deserted  and  the  claims  abandoned. 
and  there  is  little  doubt  that  had  they  found  nothing  of  value  the  original  visitors 
would  have  left  them  severely  alone.  The  new  district  was  christened  "  Ely,'*  and  cm- 
braced  an  area  ten  miles  sqnare. 

Lender  the  laws  then  adopted  the  district  has  existed  and  the  mines  have  been  lo- 
cated ever  since.  By  general  consent  and  the  almost  uniform  understanding  of  the 
people  the  early  locations  are  considered  as  forfeited  and  abandoned  both  in  law  and 
fact. 

The  Burke  mine,  which  is  the  first  ever  acquired  by  John  Ely,  was  located  under  the 
Ely  laws,  and  was  a  relocation  of  one  of  the  abandoned  claimsT 

At  the  time  of  the  commencement  of  the  litigation  between  the  Raymond  &  Ely  and 
the  Hermes  Mining  Companies  there  were  no  lees  than  eleven  locations  covering  sub- 
stantially the  same  ground.  Some  were  1864  locations,  others  1869  locations,  and  others 
still  later.  None  h^,  however,  stmck  the  ore-channel  except,  first,  the  Raymond  &. 
Ely  Company ;  second,  the  Hermes ;  and,  third,  the  Pioche  Phoenix.  The  pay-ore  was 
foond  onhr  in  the  quartzito,  superimposed  upon  which  was  a  thick  stratum  of  ma^esian 
shale,  and  above  this  again  a  heavy  mass  of  mountain  limestone.  The  shale  thickened 
toward  the  west,  and  consequently  the  farther  west  a  shaft  might  be  sunk,  the  deeper 
would  it  be  necessary  to  go  before  reaching  the  ore-bearing  quartzite. 

Of  these  eleven  different  locations  two  had  commenced  work  some  distance  north  of 
the  ore-channel.  After  sinking  to  a  considerable  depth,  and  drifting  to  the  south,  the 
one  struck  in  under  the  Hermes  workings,  and  the  other  party,  coming  to  the  conclu- 
sion that  a  direct  line  to  the  goal  was  the  shortest,  removed  their  hoisting- works  bod- 
ily to  the  south,  and  came  at  last,  as  was  to  be  expected,  upon  the  ore-body.  The  cool- 
ness of  these  proceedings  was  more  than  refreshing.  Here  were  locations  made  in 
barren  shale,  off  the  line  of  the  vein,  which,  as  soon  as  its  true  course  was  known,  un- 
blashingly  ran  for  it,  without  any  regard  to  prior  discovery  and  actually  prior  x>o8se6- 
sion.  These  two  companies  were  not  parties  to  the  litigation,  but  it  was  impossible  to 
say  when,  falling  into  strong  hands,  they  might  see  fit  to  nse  their  color  of  title  to 
harass  and  annoy  whichever  of  the  two  contestants  might  ultimately  triumph.  The 
locations  on  and  near  the  ground  in  dispute  were  thick  as  leaves  in  Valombrosa,  and  I 
merely  mention  the  fact  to  show  the  ludicrously  vicious  state  of  the  mining  law  which 
should  for  a  moment  countenance  such  an  iniquitous  anomaly.  In  all  justice  aud  com- 
mon sense  there  should  have  l3een  at  most  but  two  locations,  the  one  north  aud  south, 
the  other  east  and  west. 

Prior  to  the  month  of  May,  1871,  the  Raymond  &  Ely  Company  had  only  worked 
the  mines  known  as  the  Burke  and  Creole.  These  were  separated  from  what  was  after- 
ward called  the  Panaca  mine,  by  at  least  1,000  feet.  The  company  had,  up  to  this 
time,  paid  only  two  or  three  dividends  of  $1  each  per  share,  i.  e.,  a  monthly  disburse- 
ment of  $30,000.  C.  W.  Lightner  was  the  superintendent  of  the  company,  aud  D.  W. 
Perley  its  chief  legal  adviser. 

Finding  now  that  the  pay-ore  was  about  exhausted  in  the  Burke  and  Creole,  Lightner 
of  his  own  motion  commenced  what  is  now  known  as  the  Lightner  shaft,  hoping  to 
strike  something  which  should  enable  the  company  to  keep  up  its  dividendis.  At  this 
time  the  Raymond  &.  Ely  claimed  600  feet  of  one  of  the  old  1864  locations,  called  the 
Mammoth,  and  also  about  the  same  amount  of  the  Panaca ;  the  former  was  an  east 
and  west,  the  latter  a  north  and  south  location.  When  Lightner  commenced  his  shaft, 
all  of  the  Mammoth  and  all  of  the  Panaca,  then  claimed  by  the  Raymond  Sl  Ely  Com- 
pany, were  covered  by  new  locations,  under  the  Ely  laws,  and  the  ground  was  in  the 
actual  possession  of  adverse  claimants  under  these  laws. 

Lightner  entered  and  took  possession  under  color  of  the  Mammoth  title,  without 
any  reference  to  the  Panaca;  and  this  was  the  first  actual  possession  the  company 
ever  had.  The  shaft  was  sunk  very  rapidly  through  the  soft,  decomposed  shale,  and 
in  June,  1871,  the  ledge  was  stmck  at  a  depth  of  about  100  feet.  This  was  the  bep^n- 
ning  of  the  wonderful  "Bonanza," from  which  such  enormous  profit*  were  subsequently 
realized.  Not  knowing  positively  what  ledge  had  been  struck,  Perley  advised  Lightner 
to  locate  it  for  the  company.  This  Lightner  refused  to  do,  on  the  ground  that  such  a 
proceeding  might  endanger  the  old  location.  Perley  then  informed  Lightner  that  he 
wished  to  locate  for  himself  an  extension  of  the  ledge  struck  in  the  Lightner  shaft, 
and,  in  order  not  to  intrude  upon  the  company's  ground,  requested  Lightner  to  measure 
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off  the  Krounil  cloiniMi  by  them.    Tbis  Liehtner  did  kiid  tlxtut  llw  weBtoro  llmtt  of  a* 
cciiupniiy's   clum  BOO  feut  wost  of  the  old  Manitnutli  atuXliiK-puinu     P«rlvy  Uk«.ii 

Ereaeiioe  of  both  tlie  Bniierintoudaut  and  iBioiDg  furouiftfi  of  tbu  Rjiyiiioad  &  Ely,  bttili 
is  nioniitneiit  aad  placed  upon  it  tbe  HermoB  ootice  of  location,  claiming  1,000  Ith 
westerly  from  that  point.  This  location  vte  oiitda  Aagaitt  1,  1^71.  Work  vu  in 
mediately  «omnience<l,  and  itoatianoasl;  proseenled  nntu  JannaTy,  11^73,  vithout  «>• 
claim  ever  haviug  boea  made  either  by  Mr.  BuyuioDd  penoDally,  or  by  the  Bajmonil 
&  Ely  Company.  Oq  the  9[li  of  September,  IrSTl,  Ll^tiituer  tnulc  Mr.  Raymond,  vln 
was  the  largest  oicDar  in  tbo  Raymoud  &,  Ely  Company,  on  Ilio  ground,  showfd  fain 
Uie  Hiirnies  sbaft,  and  pointed  oat  tbeKroiind  claimed  by  tbu  Uernies  Coiupnny.  Ha]- 
TDond,  at  tbnt  time,  iuiuIh  no  claim  t^  uie  ground  and  advitwd  tlint  the  I{«nu«a  fo  m 
with  their  work.  lu  September,  IHTl,  viz,  some  six  wncka  ul^  the  Flenuea  lucMlm. 
Raymond  bought  for  himself,  at  8alt  Lake,  600  foct  taoci  uf  tbe  old  KM4  PantK*  k- 
tenaiooN,  with  a  view,  doiibtleds,  of  claiming  tho  ground  located  by  tbe  Henne*  Coa- 
paiiy,  Ho  didnothiug  with  them,  however,  uotil  ulxml  Janaary,  l.'^S,  wboo  bncm- 
reyed  them  to  the  Baymond  &,  Ely  Conpaay,  wlio  tlinn  cotiiuiouc«d  tlii:  auliob  ^galui 
'   thu  Hermes  Company. 

During  all  this  loot;  period  of  time,  viz,  from  August,  IHTl.  until  Jnanory.  Ir^n,  tb« 
Hermes  hud  steadily  worked  ite  ground  and  bad  enuk  its  Hbuft  600  fe«t,  aud  had  rx- 
neoded  In  boi8tiDj;-work»  and  otEer  improTemonts  over  (100,000.  Tbe  RaymMJd 
Ely  Company,  dnnng  all  tbiit  time,  bad  fall  knowledge  of  tho  Ilermea  claim. 

Before  Raymuod  ouDveyod  bit  I'anaca  exteosions  to  tb«  Raj-moud  &.  Ely,  the  eaa- 
patiy  had  beon  itncd  by  C.  F.  UoDeruott,  of  Sao  Franditco,  on  the  some  identiol  ta- 
tenaiodit.    Perloy  wout  to  Sua  F^aDc^iBOll,  defended  the  iictioa,  and  McDonnott  •u 
defcattHl.    ^nlM(!i|uoutly  Raymond  boiq^ht  oat  McUermott  and  conveyed  the  title,  thin 
,  airqaircd,  to  the  uompuuy.    Tbe  case  was  tried  before  a  jury  In  Pioche  in  Apiii  1^^ 
the  Raymond  &  Ely  Company  bcins  pladDtJff,  and  the  Hennua  Company  defeodatil. 
The  chief  points  made  by  tne  defendant  before  the  court  and  jury  were  tu  follon-    . 
litt.  That  the  Raymond  &,  Ely  Company  entered  ioM  poaae&aion  of  tbe  KTooiid  niulfr 
the  Mammoth  title,  and  not  the  Paoaoa,  and  were  entitled  only  to  (jUO  linear  frrl  <m 
the  vein.  I 

2d.  That  tbe  Hermes  location  oouimcneed  at  tbe  WEot  end  of  that  liOO  fept  and  in  "■'    ' 
■ay  interfered  with  them. 
^    Id.  That  the  Panaca  wua  s  north  and  south  locatiati,  aud  was  not  mode  ou  tbe  !»li;^ 
In  question  but,  ou  a  wholly  loparate  lodge. 

4th.  That  the  Panaca  location  did  not  connect  with  tbn  Icilgc  atrock  in  tbe  Lijtbtni-.' 
ihaft. 

5th.  That  the  Pnnaca  ootice  of  location  was  uovermade  in  i^od  faith;  that  it  nii 
not  properly  recorded,  aud  that  it  woe  utterly  void  for  aucertuinty. 

Gtli.  That  if,  by  any  possibility,  the  Pnnoca  location  could  be  considcre<l  as  covptm; 
any  part  of  the  Hermes  gronud,  it  was  forfeited  and  abandoned  by  the  original  tocatio 
Jong  before  its  conveyance  to  tbe  Raymond  &  Ely  Company. 

Till.  Tliat  the  extensiuna,  bought  by  Raymond  six  weeks  after  the  lotittion  of  lb'- 
Hermes,  were  fraudulent,  void,  aud  abandoned ;  aud  even  if  valid  were,  by  the  iitakr- 
set,  out  of  tbe  line  of  thu  llcruios,  on  segregated  ground  far  to  the  south. 

Btb.  That  tbe  Ilermea  was  located  ou  vacant  public  land  of  the  United  St.il«s.  vit 
hold  and  worked  in  good  faith  with  the  full  knowled^^e  of  tke  Bayinoud  &  Ely  L'om- 
poiiy  for  the  space  of  over  one  year  and  a  half,  before  tlie  latter  mode  any  claim  tu  ir. 
These  issues  were  decided  by  the  jury  iu  favor  of  thedefondaut  (the  Hermes  Caoi- 
pany,*)  and  thereupon,  on  bos  been  remarked,  tbe  two  intere>itswerecomproniis»<l.  Ijdi!; 
in  a  lirief  recital  of  tho  muiu  points  of  a  controversy  now  past.  I  hope  it  may  k'hv  | 
to  call  attention  to  the  crnditionof  tbe  miuing  customs  aud  the  looecueiui  of  tbe  uiinio,; 

There  are  otlier  ilefeets  in  the  mining  law  tliiiii  tlio»e  alluded  toby 
Mr.  Keyes,  wliicli  need  careful  atnendiiient.  Cue  of  tlieso  is  the  i)r'i- 
vision  which  prevents  foreign  owners  from  obtaining  patents  U  i:< 
founded  in  bud  policy,  antl  serves  no  purpose  that  is  not  injurioa))  to 
Americjin  interests.  Since  it  does  not  prevent  the  pnrchase  bytV'!- 
eigners  of  patents  ont-e  obtained  by  citizens,  the  only  eftect  of  it  is  l" 
make  miuing-elaiais owned  by  poor  Americans  unsalable  to  furcign  e;i!'i- 
talists. 

Another  point  which  on^lit  to  be  changed  is  the  uatare  of  the  wrt 


'Judge  Ueatty  held  that  a,  cuuuectiuu  was  proved  before  him  between  the  Pun*' 
and  the  Lightuer  vein.  Mr.  KuycK  did  not  think  this  the  case;  but  I  have  strait 
out  his  argument  on  thtt  point  na  not  clear  to  a  reader  who  has  neither  a  peiwn^' 
knon  ledge  of  the  gi-oiind  nur  the  nieaus  of  studying  it  from  detailed  surveys  ss' 
niiips.— H.  W.  R. 
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required  to  hold  the  possessory  title.  Work  in  a  tunnel  or  vertical  shaft, 
intended  to  develop  a  lode,  should  count  as  work  done  on  the  claim 
itself;  and  the  same  is  true,  in  my  view,  of/  surface-improvements,  such 
as  roads  and  buildings,  provided  that  the  same  work  is  not  reckoned 
twice  over,  and  thus  applied  to  hold  dififerent  lodes.  Moreover,  when 
several  lodes  are  held  in  common,  and  are  so  situated,  that  they  may  be 
patented  in  common  or  worked  in  common,  it  seems  to  me  that  the  work 
required  to  hold  them  might  well  be  allowed  to  be  done  wholly  oi^o.ue« 
Hie  contrary  construction  frequently  forces  the  waste  of  money  iascat-. 
tered  excavations,  which  will  afterward  be  useless.  The  law  was  not 
intended  to  force  the  doing  of  useless  work. 

The  ambiguity  and  undue  extension  of  the  rights  given  to  tunnel- 
locations,  together  with  the  fatal  omission  to  provide  for  the  i>ermanent 
ownership  of  tunnels  under  patents,  also  require  attention.  I  do  not 
dwell  on  these  points,  because  I  presume  they  will  be  dealt  with  by  Con- 
gress before  the  publication  of  this  report  The  operation  of  the  law 
of  1872  has  been  delayed  until  June  10, 1874,*  so  far  as  older  locations 
are  concerned.  I  trust  there  will  be  no  extension  of  this  time.  There 
may  be  individual  hardi^ips:  but  there  is  public  benefit  in  the  univer- 
sal execution  of  the  law.       '  ^ 

*  Since  again  extended  to  January  1, 1875. — ^R.  W.  R. 
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CHAPTER    XXIV. 
MISCELLAITEOIIS  STATISTICS. 


bill-   ] 


Sccoraiug  to  my  usual  practice  I  sliall  give  the  ostiiuates  of  the  bul- 
lion 'prcHlH«t,  to  which  I  have  been  led  by  my  ohscrvations  and  inquiries, 
RDfl  by  the  reports  luruished  me  throuf;li  officiola  and  correspondents: 
and  with  these,  for  the  jtiirposes  of  comparisoD,  the  ataliotics  obtaiDcil 
by  the  exprenti  company  and  those  published  by  the  presa  of  San  ("rai- 
viaco.  Mr.  Valentine's  statement,  which  will  be  found  bolow,  indodet 
Britisli  Columbia  and  Uexito,  as  miuc  does  not,  and  omits  Wyoming. 
New  Mexico,  and  a  large  part  of  the  product  of  Arizona.  Weonlj 
difi'er  seriously  as  to  3Iontaua  and  Utah,  one  of  which  liu  tircditJs  witb 
more,  and  the  other  with  less,  than  I  do.  The  grounds  of  my  estioiat«( 
for  these  Territories  will  be  tbund  in  the  respective  ehapters  referring  to 
them.  It  is  only  fair  to  repeat  here  what  J  have  had  occasion  to  mj 
before,  tJiat,  Mr.  Valentine's  cstiraatu  being  made  veiy  soou  after  tM 
end  of  the  year,  I  have  the  advantage  of  several  months'  delay  in  obtain- 
ing detitils  for  items  which  ho  can  only  appruximate.  The  eystcm  aoii 
accuracy  which  he  maintains  in  the  vast  e^^presa  business,  of  which  be 
has  the  charge,  render  him  an  authority  from  which  lalwaysdiffer  willi 
hesitation  and  regret. 

According  to  the  most  carefid  detcnninatiou  I  ha^'e  been  ablv  hi 
make,  the  bullion  product  of  1872,  compared  with  that  of  {irevioua  yearN 
wiu>  as  follows : 
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■  AltB  ColUbrnl«.J 


W.,  F.  A  Ctt-'H  KxpiiEss, 

<ji;Si:l!Al.  Svl'BBISTENDKST'e  OrvKK, 

San  tVanciico,  December  Jl,  ISiS- 
Wc  biiiid  yoii  h<:rmi1h  a  copy  of  our  auuiial  HtatemcDt  of  prei 

in  States  unit  Ti-iTitortex  west  of  llic  Missouri  Itiver— iDctudinu  

iluTiLg  1873.  A  compuriBOD  witb  tbe  HLiteiueut  for  1872,  piiblisboil  in  the  Alt*  t^ 
January  'J,  will  show  that  tbe  aggroKato  exceeds  that  of  11^2  mora  tban  (10,000,001'. 
Arizona,  Ciilifomio,  British  Columbia,  Oregon,  Wnebington,  Idaho,  and  Montana  d^ 
ereoee.  Nevodn,  Utub,  and  Colorado  JticruaHe.  Tbe  increase  iu  Nevada  nlone  is  Deul,v 
-*  10,1X10,000,  tbe  total  product  of  wliich  about  niuala  all  the  otbers.  As  stated  in  our 
report  for  1872,  wo  only  touch  the  bordeta  of  Arizona;  tborefore  the  Hgurca  given dn 
not  furnish  a  correct  baaia  for  cstimatine  tbo  prmlnot  of  that  Territory,  but  it  ia  'mif- 
prcciable  an  compared  willi  tbe  otbers.  Mexico  is  represented  in  silver  only,  and  tbr 
amount  named  will  not  };ive  a  correct  idea  of  tbe  prodact  of  tbe  Pacific  or  West  Meii- 
i-an  coast,  as  the  I'aciGc  Muil  btcamsbip  Company  carry  independent  of  Wells,  Fug" 
&,  Co.,  iu  addition  to  which  large  anionnts  are  convcyiMl  by  British  war  vessel*  U 
i'liuama  or  rj;iu  I'rancisco,  nf  which  we  make  on  record. 
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The  combined  product  of  all  shows— for  1872,  $62,236,913;  for  1S73,  |72,258,693 — 
undoubtedly  the  largest  yield  for  one  year  in  the  history  of  the  Pacific  coast. 
Tonrs  truly, 

JOHN  J.  VALENTINE, 

General  Superintendent, 

Statement  of  pre<^ou8  mctaU  produced  in  Slates  and  Territories  vest  pf  Missouri  Biver 

during  1873. 


States  and  TcrritoricH. 


California 
Kevada... 


gton. 


Wi 

SBabo 

^iontana 

irtah...: 

Arisona 

Colarado 

ll«xioo 

Britlah  Columbia. 


Total. 
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ei5, 709. 956 

319, 141 

1,146,991 

171,951 

1, 171, 131 

3.241,338 

113,003 

37,074 

1,856,639 


1, 041, 696 


«       «  ad 

2  eS  « 


a 

H 

S  ^ 

K 
U  & 


$1. 570, 995 

43,888 

S'i9,39d 

34,390 

834,396 

648,347 

3;t.400 

7,415 


308,339 


1364.771 
30, 183, 931 


3.054 
938,397 

3,335 
1,310,434 

3.389 
839.863 
868,796 


I 


1480,000 
4,807,617 


3, 561, 500 


1,386,767 


5 

o 


ei8. 035,733 

35,854,507 

1. 376,389 

909,395 

3,343,654 

3,893,810 

4,906.337 

47,778 

4.063,868 

868,798 

1.3S0,03S 


73,858,6011 


Treasure  receipts  and  exports  ai  San  Francisco. 

TREASURE  EXPORTS. 

Our  treasure  exports  for  1873  and  the  pist  two  years  have  been  as  follows,  exclnsira 
of  shipments  through  United  States  mail: 


Destination. 


1671. 


1879: 


To  New  York 

To  Ensland 

ToChma 

To  Japan 

To  Panama 

To  other  ooantries. 


Total 


$8,057,879  33 

3. 184, 841  74 

3,443,908  78 

738.413  67 

115, 146  49 

1,714,458  16 


17,953,347  11 


14, 055. 565  46 
8,963,303  85 
7,476,863  78 

10,818,949  63 

56,679  83 

5,966,075  76 


80, 330, 435  64 


1873. 


114, 597, 895  76 

667,109  81 

6.335,353  59 

8,906,157  It 


906,600  49 


34, 715, 135  et 


The  comparative  description  of  our  exports  of  treasure  by  the  above  Mble  tras  as 
follows : 


Desoription  of  erport. 


ifoldbain 

BitTor  bars 

Gold  coin 

Kexioan  dollars 

Gold  dost 

Silrer  c<^ 

Trade  dollars... 


TotAl. 


1871. 


13.566.535 

8. 663, 944 

3.038,100 

1,873.184 

37,514 


85,070 


17,353,347 


1873. 


111,910.565 

7, 913, 391 

7,688,630 

1, 437. 441 

37,007 


153, 413 


1873. 


•3,e38.68t. 

8,457,73t 

9. 076, 173 

3. 779. 063 

77,64S 

106. 58t 

389,934 


99,330,436 


S4. 715, 13i 


COMBINED  EXPORTS. 


The  combined  exports,  treasure  and  merchandise,  exclusive  of  overland  railroad, 
dnrin)^  the  past  twelve  months,  as  compared  with  the  same  time  in  1871  and  1872, 
were  as  follows : 


Combined  exports. 

1871. 

187i 

1873 

Treaaare 

117. 353, 347 
13, 951, 149 

$39. 3:10.  436 
33,793,530 

134. 715, 196 
31,160,908 

liff^rcbandise .,- - 

Total  ..T 

31, 904, 496 

53,183,966 

55,875,334 
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Till'  itceiptH  of  tK^HKtire  Froni  all  eonrcce,  tbrough  Wells,  Far^o'  &  Co-'b  Eipie*, 
daring  the  jinsl  tirclTe  ntuutbs,  as  compared  witL  the  Hame  penod  in  litJi,  bsTebeoi 
as  ftdlons: 
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From  the  northern  eoaat 


1873. 


•Tumary . 
February 
Maxeh.... 


April 


J^uly.... 


October. 

^Tarember 

I>eeeBber. 


Total 

Total  187S 
Total  1S71 
Total  1670 
Total  1869 


surer  bul- 
lion. 


H900 


Crold  dnat. 


Coin. 


4,900 


9,785 


(•) 


$133,256 

44,579 

33.783 

49,134 

64,663 

97,494 

137,405 

231,399 

184,968 

838,531 

149.055 

87,181 


1,441,438 
3,305.414 
8,55;t,668 
3,380,566 

(•) 


161,537 
40,457 
173,197 
114,517 
63,860 
83,114 
73,653 
H8« 
40,797 
76,111 
57,770 
51,538 


878,377 
661,889 
708,096 
533,901 
300,307 


TotaL 


1184,793 
65,036 
9a\980 
167.851 
137.533 
179,60t< 
211,05e 
376,335 
93S.76r> 
314,633 
906, 83S 
138,719 


3,334,015 
9.967,303. 
3.970,549 
3.913,467 
3,958^454 


*  Not  separated. 


From  the  wuthem  coast. 


1873. 


Felvnary 

Mareb... 


^. 


June. 

July 

Atticmt ... 

fiepiember 

October.... 

November. 

December.. 


Total 
Total 
Total 
Total 


1873 
1871 
1870 


Total  1869 


Silver  bul- 
lion. 


•1.900 


500 


500 
695 


793 


3,688 
3,884 
5,750 


' 


(•) 


Gold  dost 


Coin. 


$14,996 
3,650 
6,850 
13,919 
14,098 
16,030 
93,309 
11,350 
16,985 
39,648 
93,408 
16.394 


180,537 
974,349 
347,697 

399,888 
(•) 


175,099 
39,713 
48,051 
38,093 
96,970 
39,439 
36,571 
66,515 
35.836 
44,014 
41,460 
47,834 


570,013 
564,477 
551.413 
84^1,548 
237^000 


TotaL 


190,695 
43,361^ 
96.101 
51.541 
70,368 
55,950 
58,780 
78,365 
53,516 
66,663 
64,661 
64. 2U 


754,338 

842,610 

904,790 

1.344,436 

3,383,571 


Not  aeporated. 


Currency  movement. 


The  annexed  table  exhibits  the  interior  and  coastwise  receipts,  (Wells,  Fargo  ^ 
Co.,)  imports,  foreign,  and  exports  for  the  years  1871, 1872,  and  lo73 : 


Interior  receipts . . . 
Importe,  foroigu. . . . 

Total 

Bxporta^. 

Currency  movement 


1871. 


•38,853.816 
4.108.734 


43,963,540 
17,253,347 


95, 709, 193 


1872. 


$30,478,948 
8,060,412 


38,538,660 
29,330,436 


9,208.224 


1873. 


128,755,679 
5, 539, 147 


34,294.896 
24.715,126 


9, 529, 700 
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Uncr   HTATIBTICS. 

D  this  city  for  le73  coiapares  n-itli  llini  Intn 
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3,i>«i,Doa 

cwooo 

^iM.\OO0 
130.000 

!,««•,.•«« 

i.m^ouo 

1.595.000 

i,<3«,eou 

i-Si 

5SS 

1MH« 

g^:::::::::::::;"::;;::::;::::::::::::::::::::: 

£S^J-::-:"-;-:"""::--":"::::::: 

SO.0-ATO 

lti.3)».  GOO 

a«u» 

The  deBoriptton  of  coinage  fbr  tlio  twelve  months  of  1872  and  1373  was 

OS  rolloWl! 

.^ 

.^ 

tis,fii».raa 
irs.wo 
smooo 
as.  000 

aso.ooo 

II 

9,000 

•*ss 

""^T.^ : 

'"*■" 

MSr^w 

tif/nr  elaltmml  of  imparln,  etpotii,  oiuJ  rt-fxporti  of  gold  and  ailrer  e. 
from  161)7  to  ISi'J,  incJusiKf, 

IMPORTS. 


r*»r  padiDB  Doccmber  31. 

CoUi™, 

Coi.. 

Gold. 

8Uv.r. 

To.^ 

Gold. 

Silvw. 

ToUl 

l^::::::::::::::::;:::::::: 

|i,a4s,a5B 

1,  171,  570 
1.3M,1!18 

Kl.OJI 
'ot'h^ 

»1.  4IX,  M3 

i.aoo,K>o 
swiflso 

Ml,  617 

1. 413,  BJe 

10M.301 

»S.0ai915 

7,Mi,a«i 

15,MS.7«3 

iiil 

IB.  097,  301 

H.  fits.  100 
ie«;6B0 

15,'0KS74 

■sast 

8,iioa,Ki; 

im 

nil".'* 

Total  IbrHTODTimra.. 

^78^777 

i,ooe,«4 

10.S...*,! 

■m.mi.m 

ai,7Bii,»3Q 

isna.ra 

v..„.„„,....„.w.. 

Bimion. 

Coin, 

Gold. 

BilVBf. 

TolaL 

Gold. 

Sllvpr. 

T^L 

1H67 

ll»,ll«,aOT 
17, 40-i  0J5 

III 

115,503,537 

13,  WR.  aio 

so.  lIKi,  73B 

fla,  110,  ua 

p),095,Bi» 

a6T7i:w9 

90,333. 01S 
3,%M<70U 
31,T7<,35t 

130,  MO,  MS 
3S.3SS,53D 

3T,  SS3.  jse 
iaiS3.Mij 

ei,ni9,36s 

si 

a,a«i,iBa 

•^^:f 

j«^ 

JgJ 

3^'::::::::::;;:;:::;:;:::: 

B*.M,iB 

Tolr.lf..r»M-fnjMri,.. 

«,.i5,,570 

J7,  wn.  oia 

JJ5,H10,a31 

!a!l,(^0,8JO 

lis.,,  wo 

245,ia71« 
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RE-EXPORTS. 


Year  ending  December  31. 


1867. 

1809. 
1670. 
1871. 
ISTS. 
1873. 


Total  for  sev^n  years. 


Gold. 


160,641 

50,871 

16, 142 

25,778 

4,780 


158, 212 


Bullion. 


Silver. 


1251,924 
635,339 
15,206 
2.682 
91.342 
89.975 
93,511 


1, 179, 979 


Total 


$312,565 
686,210 
31. 348 
28,460 
96,122 
89.975 
93,511 


1, 338, 191 


Gold. 


12,836,698 
4. 150. 810 
7, 934, 976 
4.689,722 
1,549,506 
705,630 
753,775 


22,  C21, 21G 


Coin. 


Silver. 


11.989.243 
4.501.483 
8.35^^50 
10,  I'M.  396 
10.363,410 
7.906,074 
6,  461, 543 


52,490,829 


T..lu!. 


|7.(tilS,!)41 

«.  742. 2!i;i 

ltt.>W7.2!lil 

14.H25.U4H 

ll,0ia.0U(i 

«.301,71.t 

7. 215. 31 « 

75,111,41.'. 


RECAPITULATIOX. 


For  9€vtn  years,  from  1867  to  1873,  btclMtce, 


Gold. 

Sllrer. 

m.             * 

Ballion. 

Coin. 

BuUioD. 

Coin. 

XVmiMtic  ei^TMrts 

187,951.579 
156,212 

f2S9, 870, 830 
23;  031, 316 

1197,  Mfl,  659 
1,179,079 

|1S.97(I.0I« 

SiMixports. 

&SI.4tf0.92U 

Total 1 

87, 409. 791 
8,785,777 

353,403,046 
70,862,843 

120,  OM,  631 
1,608,4M 

67, 770.  im 

X«etHi  importn 

61.7M.tf:iil 

Vet  ttnmrtii r 

78,634,014 

181,639.809 

ltf7,40O,147 

ft.  Out.  iei'3 

Grand  total  of  gold  and  aflver  exported  in  excess  of  imports  doriog  seven  years |303, 7 1  i,  tiu:s 

The  following  elaborate  Htatements  of  the  bullion  receiptu  and  divi- 
dends of  leading  mines  for  the  years  1870  to  1873,  inclaidvi%  ari^  tuk<*ii 
from  Mr.  Wheeler's  San  Francisco  Weekly  8tock  Ue[)ort  and  California 
Street  Jonmal,  than  which  there  is  no  better  authority*  Only  thorns 
mines  are  inclnded  the  stocks  of  which  are  dealt  in  at  the  Han  Fran- 
cisco board — a  list  which  includes  the  leading  American  Joint  Ntoi;k  (unn  - 
panics  of  the  Pacific  slope,  but  not  the  Engliiib  comimnUm  otH^rating 
there,  nor  the  enterprises  conducted  by  private  partien*  For  informa- 
tion concerning  these  the  reader  is  referred  to  the  prec4?<Ung  pagen  of 
this  report. 
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540     MISES  AND  MINING  WEST  OF  THE  EOCKY  MOUNTAINS.  I 

b  TIIE  PRODUCT  AND  PRICE  OP  QUICKSILVEH. 

The  |tre>cu<I)iig  chapters  of  this  report  have  farnisltefl  much  informalion 
as  to  quicksilver.  To  this  I  add  the  following  article  from  the  Mining 
ami  8<:ientitl»  Pretw  of  March  21.  1873,  which  I  insert  diirius  the  pub- 
lication of  tbia  volume  on  acconiit  of  the  valuable  detailed  tablf!  of  the 
prodnct  of  the  New  Atmaden  Mine : 

We  Lave  sevcnil  timea  of  lato  rnfi-msl  to  tha  BuLjcct  of  the  Iiipli  prices  of  qniclnil-    I 
Ter,  nnd  Ibe  indoMico  it  Iiiison  tlienii-jiug  inti'nwts  of  Ihu  roast.     WolinvopmliavoMd    ' 
uIbo  to  explaia  to  our  rendara  tbst  tbo  popular  idea  tliat  it  is  bigti  because  then  iia    ' 
"  luonopufy"  is  a  faltof  ious  one.     Wo  all  Iciiow  thai  tliere  Dsud  to  bo  a  "  muDopoljr,"  lial 
it  wuB  brokeu  up  Booie  timo  oko,  or  fell  to  pie<res  wLcd  tbcre  woib  do  Iodklt  a  ueOKlitf 
for  one.    The  common  laws  ot  SDppIy  and  demand  regulated  the  matter  in  iinch  b  Huy 
tbut  tbere  was  no  DccrSMitv  for  the  three  mioesfonniug  the  "nonoTioly"  to  keen  up  tU 
combination.    JIureorer,  ttieru  were  m  tnao;  new  niioesiliacoverei)  last  year,  which  pro- 
duced all  the  way  from  Ufiy  to  aix  hondri'd  flnglfs,  tbat  tliey  could  uoderBell  the  miD- 
binatiou.    Tfaeso  itiuiplu  reuauua,  uilded  to  those  that  Ibe  supply  was  already  tlecreuiug 
uod  the  deniaud  iDcruasing,  were  sutBcient  to  make  the  oombinntion  uf  no  earthlfoae. 
A  high  price  was  bound  tii  euBne,anil  did  tinsuo. 

The  protective  torllT  on  tjuicksilTcr  baa  for  a  long  time  operated  af^nst  tbe  mining 
intereata.  TheGovemment  uevermuleanytbiugby  it,aBwe  importml  no qaicksilvM', 
uml  it  oould  be  bunght  in  Europe,  China,  and  Mexico  mnch  ohenper  than  id  tbia  Stale, 
when!  BO  mneh  ot  it  waa  produced.  In  tbe  dajs  of  the  inunnpoly,  when  the  price  wu 
kept  up  by  that  cotnbiiialton,  the  snpply  exceeded  the  demand,  nud  they  sold  tiieir 
metal  cheaper  abroad  than  they  woahl  aell  it  here,  which  they  coold  uot  hava  done  if 
the  torilT  bod  been  aholi^hcd.  We  notice  that  t^e  California  leRialatiire  has  pnssrd  lU 
bill  asking  Cou({reaH  to  abolish  the  tarlfl'  on  this  article  ;  a  more  iu  tbe  right  diiecliofi, 
and  one  of  bencSt  to  thu  mining  interests. 

If  our  capitalists  were  not  so  apathetic,  imtl  hod  morf>  confidence  in  cinnaltar  mines. 
a|treater  number  of  the«e  mines  would  he  opened.  As  the  wants  of  tbe  f;eld  and  silver 
mines  ore  inoreaaing  from  day  lo  day,  and  from  one  to  two  pounds  of  quicksilver  is  lint 
to  erery  taa  et  ore  worked,  thsM  Is  no  daoj(erof  wontof  a  market  for  tbe  metal.  Tlw 
only  danger  is  that  the  supply  will  Btlll  dccreiuie  ns  the  demands  iucrenee-  New  dit- 
coveries  of  this  mttol  are  made  every  few  dayK,  lint  very  few  of  the  milieu  are  iippufil 
and  worked  Hysteniatioally,  for  want  of  capital.  Lost  nei.'k  new  uiiues  of  this  cLunc- 
ter  were  discoTured  near  Elk  Hum  Station,  on  tbe  New  Idria  road,  San  Benito  Connie, 
and  advices  from  Mexico  Kay  that  new  quiclisilTor  mines  have  been  discovered  iu  2i- 
L-iLtucaH.  Still,  with  nil  these  new  discoveries,  the  price  does  not  comedown.  It  isahiuril 
tt>  say  that  the  "monopoly"  controls  nil  the  capital  in  the  State,  or  conlrols  al]  tiwM 
new  mines.  The  price  is  liif^h  from  natural  causes,  and  not  from  the  workings  uf  any 
monopoly. 

The  New  Almaden  Mine  is  one  of  tbe  richest  in  tbe  world.  It  has  a  worlil-nide  repu- 
tation, un<l  is  tlie  representative  mine  of  California.  lis  product  has  been  greater  tliun 
any  other  mine  in  America,  nnd  thuuch  nmch  reduced,  this  mine  still  contiuues  to. virld 
more  (]nieksilver  than  any  other  iu  the  United  States.  It  gives  emnloyineut  to  aboni 
four  liiindred  men,  and  has  been  systematically  worked  and  developed.  Through  kimi- 
ufRa  ef  Mr.  J.  B.  Ruudol,  superintendent  of  the  New  Almaden,  we  are  enahlej 


r  renders  a  statement  of  tlio  quicksilver  production  of  the  mine  for  twenty-ui 
years  nnd  three  months.  Tlte  mine  was  worked  Irom  164R,  n|i  to  IKiO.  in  n  llmitt'tl  ^a. 
hut  no  recunl  of  tbe  yield  kept.    From  that  date  to  the  first  of  this  year  the  mine  bi 


produced  &T3,IIiO  llnsks  of  quicksilver,  containing  TG}  pounds  each. 

The  tablu  ap|>ended  to  this  article  is  a  very  comi>leto  one,  and  U 
statement  nf  the  kind  ever  published.    A  simple  statement  of  the  product  in  dusks  aud 


s  article  is  a  very  comi)Ieto  one,  and  is  the  fimt  dctailid 
blished.    A  simple  statement  of  the  product  in  dusks  aud 
poundH,  Willi  jierceDtage  of  ore  for  seventeen  and  a  half  years,  was  completed  and  pub- 


lished in  a  book  called  the  "  Natural  Wealth  of  California,"  iu  IrKd,  but  it  wo^ 
rect,  und,  niiireover,  ilid  not  furnish  auy  of  the  details  we  now  give.  In  expl.inatiun  of 
the  tuble.  it  may  be  stated  that  Ihe  "grueso"  or  first-chiss  ore  is  composed  of  Ihe  larg- 
est and  richest  pii'ces;  tbo  nest  lower  or  ordinary  grade  of  oi'e  Is  called  "granzav'.inJ 
the  screenings  and  fine  stuff  is  called  "  tierras."  These  "  ticrras"  are  made  into"  adobes' 
before  being  burnt.  Under  the  heading  of ''flasks  from  tbo  furnaces"  is  comprised  aJl 
the  mercury  procured  in  the  ordinary  way  by  reduction.  "  Flasks  from  wasliingB''  in- 
dicates tbe  amount  of  quicksilver  obtained  from  under  old  furnaces,  and  about  ibe 
works  nt  diQ'ercnt  times,  aud  from  the  leakage  of  imperfect  furnaces.  Tbe  amount  nb- 
taiDed  iu  IhiH  way  is  quite  largo.  The  other  columns  explain  themselves.  Tbo  mice 
baa  been  run  by  the  present  company  since  Ihe  1st  of  November,  ItjCS. 

Tbe  sulution  of  this  whole  question  of  high  price  of  quicksilver  is  seen  under  Ibt 
heads  of  total  liaeks  produced  and  percentage  of  ore.    It  will  Ite  seen  that  the  prodncl 
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has  steadily  decreased  of  late  years,  as  has  the  qnality  of  the  ore.  In  1850  and  1851  the 
ore  yielded  36.74  per  cent,  and  in  1873  it  yielded  only  4.87  per  cent.  In  1867  the  mine 
prodoced  47,ld4  flasks  of  quicksilver,  and  last  year  it  produced  11,042  flasks.  This 
mine,  producing  by  tax  the  Greater  proportion  of  quicksilver  in  the  United  States,  and 
falliDg  off  in  its  product,  while  the  demand  has  increased  in  even  greater  proportion 
tfaaa  the  supply  has  decreased,  furnishes  a  solution  of  the  whole  question  to  any  reason- 
able mind,  why  quicksilver  has  varied  in  price  is  shown  in  those  two  columns  of 
figures  to  which  we  refer. 
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[Quoted  from  Tire's  Dictionary  of  Arts,  Mines,  etc,  vol.  ii,  page 
647,  by  Wheeler's  Shu  Francisco  Weekly  Stock  Report,  etc.  Mr. 
Wbeeler  bas  cbnnged  the  denominations  employed  by  the  editor  of  Ure, 
AiibBiituriu^r  pouDds  troy  for  kilograms,  at  the  rate  of  2J  poands  per 
kilogram,  and  dullars  for  francs,  at  the  rate  of  5  francs  per  dollar.] 
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The  following  estimates  of  the  production  of  the  United  States  in 
gold  aud  silver  since  the  discovery  of  gold  in  California  are  compiled 
from  various  sources.  The  aggregates  are  believed  to  be  approximately 
correct. 

Ettituateof  the  gold  product  qf  tie  United  Stala  Hum  19i7. 
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^B  Tlllt  MtKlKQ   IMDtSTIlY   OF  QREAT  BRITAIX  IK   18T2. 

^^  [ProBi  Uin  JjoBSoa  Mlolni  Joatiwl.  DeoMnbn  ST,  l?n] 

Tbe  total  value  of  tbo  metals  produced,  and  of  tlio  cool  and  otbcr  minfinila  niari, 
daring  I^^^  in  th«  Unilvd  Kingdom  vaa  £10.19:t.416,  but  it  i«  explatnnl  tbat  liiisiii~ 
crease  n(  £  Vl,li}  1,093  is  only  apiurent,  beinfi  ohi?fl;  due  to  the  odditioDsl  price  at  wbkk 
the  valnt-  nf  tsual  at  the  pit's  uiuotb  has  Leon  esltinBted.  Aa  it  is  enoctei^  b;  tbe  oool 
and  raetalliferuaa  minu  n^galatioD  acts  of  11^73  tbat  correct  retiirna  of  tho  pntdaeeof 
ever}'  taian  ahull  be  mudo  to  the  f;overnmeDt  ioHpectOT  for  the  dietrict  iu  nhicb  it  ia 
sitnated,  and  an  these  local  iDsiicctDrB  have  uecessBrilf  faoilities  immeiioel^  eirattt 
tiiau  coald  posaiblj'  be  posseSBed  id  a  oeDtral  office  for  verifyiaE  the  retitms  and  ilnir- 
iug  correct  concloBioaa  from  them,  it  luny  Iw  ODCicipated  that  tlio  atotistina  which  wilt 
in  Aiture  years  be  oontaioed  in  the  goverumeiil  inspeclors'  reporta  will  be  io  mtxj 


oKB  is  bflded  ehii-fly  upon  the  rotuniB  made  lo  the  etaoiiary  coaii,  und  npiio  tbo'li 
tails  of  tUo  public  tickeliiigs  in  Connvnll  and  nh  Sivanscn,  ;iiid  it  iBfiboivn  ilial  neirlv 
1(2,000  tons  of  ore  were  mi  Bed,  worth  in  round  mimbers  £150,000.  Tho  prwliicliiniof 
copper-ore  in  the  United  Kiugdom  during  1t^3,  as  wilt  be  aeen  from  oar  ticicetia;- 
talifo  published  in  another  colnuin,  has  remained  abont  stationary,  eo  far  aa  regiinli 
quantity,  but  in  couBequciice  of  doprossion  in  the  copper  trade  the  smcilera  wire 
enabled  in  the  present  year  to  purchase  ore  containing  3,411  tons  fine  copper  for 
£('>UO,000  instead  of  having  to  pay  £6~3,WI0,  as  they  had  in  the  preceding  yeufur 
H,110  tans;  the  value  uf  copiior-ore  has  thns  fallen  aliout  13  per  cent.  But  we  in 
here  giving^  ligntes  which  tcill  only  be  ofBcinlly  published  twelve  months  hence,  and 
will  theriftbre  coDtuut  ourKulves  with  repoatiug  the  hope  expressed  Ijist  year,  bol, 
nu fortunately,  not  realized,  (for  the  atatlBticii  fur  1873  are  two  months  later  than  cm,) 
that  uuder  the  new  system  the  returns  may  be  still  more  complete  and  yet  more 
promptly  obtained ;  und  that,  therefore,  the  publication  of  the  mineral  statistics  of 
the  United  Kingdom  may  be  effected  at  an  earlier  period  of  the  year  in  fntnre.  Sub- 
joined is  the  general  summary  for  f  he  two  last  years,  in  order  that  the  movcuicnl  of 
ihe  several  products  may  be  compared. 

General  aamnuiry  of  mineraU  raised  in  1872  and  1873, 
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Omnrdl  mimmarff  ^  mkmiMdM  raUedf  ^— Cootliived. 
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47, 494, 400 


Baiaedin  1873. 
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58, 913. 541 


*  In  the  evidence  given  before  the  select  oommfttoe  of  the  Honse  of  Commons  in  1873,  on  "  the  pres- 
flfot  deameas  and  scarcity  of  ooal,"  ifc  was  aaid  that  the  rise  in  wages  added  U.  6d.  to  the  cost  of  getting 
aUmof  coaL 

It  will  be  seen  that  there  was  an  increase  both  in  the  <][nantity  and  valne  of  the  zinc-ore 
raised  as  compared  with  the  preceding  year ;  bnt  this  improyement  has  not  continued 
daring  1873,  if  we  may  jndge  m>m  complaint6  heard  at  meetipgs  of  mine  companies  that 
mines  producing  blende  cannot,  at  present  prices,  be  worked  at  a  profit.  Of  iron 
pyrites  a  few  thousand  tons  more  were  raised  in  1872  than  in  the  preceding  year,  and 
the  price  was  about  50  per  cent. ;  bnt  in  this  case,  also,  the  improvement  has  not  con- 
tinued. The  yield  of  arsenic  was  25  per  cent,  higher,  bnt  the  price  appears  to  have 
been  somewhat  lower.  It  was  recently  stated  in  the  Mining  Journal  tnat  the  demand 
was  Yery  limited,  the  larger  proportion  being  produced  by  the  Devon  Great  Consols 
Company,  and  that  a  small  increase  in  the  supply  would  probably  lead  to  a  large 
decline  in  price.  The  variation  in  the  yield  of  the  other  ores  requires  no  special  com- 
ment. 

MetaU  obtained  from  the  ores  enumerated. 
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Ssr::::::::::;:;:;::::;:::;;;::::::::::: 
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Total  Yalne  of  metals . 


30, 179, 770 


23, 070, 447 


Aheolute  total  value  of  the  metah  and  coalj  mth  other  minerals  which  are  not  smelted^  (exoept' 
building-sioneSf  lime,  elates,  and  common  clays,)  produced  in  the  United  Kingdom. 

Value  of  the  metals  produced £20,179,770    £22,070,447 

Value  of  the  coal 35,205,608       46,311,143 

Value  of  other  minerals 1,936,515         1,811,826 

Total  value 57,321,893       70,193,416 

ConowJ!ing  the  returns  made  under  the  mines  regulation  acts  of  1872,  colliery  owners 
and  mine  adventurers  may  well  he  congratulated  uiat  the  letter  of  the  acts  nas  been 
complied  with  as  to  the  keeping  secret  of  the  returns  confidentially  made  to  the  in- 
spectors ;  even  our  esteemed  correspondent,  Mr.  Robert  Hunt,  F.  K.  S.,  the  keeper  of 
mining  records,  has  not  been  permitted  to  examine  them.  In  his  introduction  to  the 
Btatistics,  with  an  early  copy  of  which  he  has,  as  usual,  favored  us,  he  states  that  as 
respects  coal,  it  has  become  a  question,  seeing  how  closely  the  progress  of  our  manufac- 
turing industries  are  connected  with  the  production  and  cost  of  fhel,  to  determine  tor 
each  year,  with  all  possible  accuracy,  the  rate  of  increase  in  the  production  of  coal 
firum  the  coUierierof  the  United  Kingdom.  Up  to  1871  voluntary  returns  formed  the 
bada  upon  which  the  returns  of  coal  given  in  the  mineral  statistioa  were  computed. 
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ClranmBtaaow  beyoiid  oontrol  in  1971  TsndBred  it  imperative  to  adopt  instead  (Iw  m- 
tnrna  wL[oIi  had  been  made  to  the  coUieij  inspectors,  and  (bese  gave  a  rate  of  iccRan 
Bbove  thai  nhioh  wa«  the  ral*  in  preriuus  jeara,  Again,  for  the  year  1673,  aniia  flw 
Diieration  of  the  "  coal  mines  regulation  act,  1^73,"  the  returns  niiule  b;  the  inapectorRto 
the  Beoretar;  of  8tat«  for  the  home  department  are  the  BourceB  ftom  ifbtch  the  prodnc- 
tion  of  coal  givon  in  the  folEowing  paj^ee  are  drawn,  and  tlie  only  sonrcoe  available, 
The  operation  of  clanseSlj  of  this  act  is  lo  limit  the  examination  of  those  retams  to  Dm 
iDepeotors  aod  the  McretHrjr  of  state.  Conseqacntlj'  the  keeper  of  mlDiiiK  rec-oids  hu 
not  been  penuiClcd  to  eiamine  them,  and  he  liaa  no  means  of  ascertiuning  whether  or 
not  errors  baveariseD  in  making  tbomrelnrna,  or  in  tbecompatatiouof  tbe  aggregates, 
when  thef  are  made.  The  only  means  by  which  be  can  this  year  check  tlio  relanu  u 
they  are  now  given  is  by  a  cautious  eiamination  of  the  distributioD  of  coal.    In  tbn 

K resent  volume  Mr.  Hunt  ban  given  great  att«ntiou  to  this  portion  of  the  sulijoci,  and 
1  fiitnre  Jonrnals  It  will  ba  more  fnUy  referred  to,  as  well  as  the  details,  conconiiiig 
the  several  minerals,  &o.,  embraced  In  the  returo. 
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Eafflc  Bird,  C! par  Creek  Conn ty,  Colorado 

EsRle.  Hnmboldt  Connty.  Nevada 

EHBtKiircka,  Nevada  Ccinnty, California; 

Enstiin.  MadiiHin  Connty,  Montnua 

Eberhardt  and  Aurora,  Wbitu  Pine  County, Nevada.. 

Elierhnrdt.Matlison  Couuty,  Moutuna 

Eclilise,  Clear  Creek  Cuu n I y,  Colorado 

Ecli|)Be,  Madison  Couutv,  Montana 

Eoliiwc,  Winters, unrt  Plato, Storey  County,  Nevada... 

Eclipse  Tnnnel,  Now  Mexico 

Eddleman,  Baker  Connty,  Oregon 

Edgar,  CItar  Creek  Connty.  Colorado,.. 

Edgar,. White  Pine  Connty,  Nevada 

Edward  D.  YooDg,  Jefierson  County,  Montana 

E.  H.  Irvine,  Dwrl^odge  Count.v,  Montana 

El  Dorado,  Adams  Diutricl,  Utah 

El  Dorado,  north,  Nye  County,  Nevada 

El  Dorado,  south.  Nye  County,  Nevada 

El  Dorado,  nouth,  Whit«  Pine  County,  Nevada 

Eleo  Mer  Lod,  Beaver  Kead  County,  Montana 

Elephant,  Beaver  County,  Utah 
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Elephant,  Salt  Lake  CooDty,  Utah.... .' 262 

Eli  Young  &.  Co.,  Sammit  County,  Colorado 301 

Eliiuibeth  Meagher,  Lewis  and  Clarke  Coouty,  Montana 301 

Eliaabeth,  Placer  County,  California .* 98 

Elkbom,  Clear  Creek  Coanty.  Colorado 294 

Elkhom,  Tooele  County,  Utah 276 

Ella,  Hnmboldt  County,  Nevada 48 

E.  McCrea,  Lewis  and  Clarke  County,  Montana.. ..« 357 

£.  Miller,  Deer  Lodge  County,  Montana 356 

Emily,  Salt  Lake  CSunty,  Utah 264 

Emma,  Beaver  Head  County,  Montana.^. 370 

Emma,  Lewis  and  Clarke  County,  Montana 360 

Emma,  Salt  Lake  County,  Utah 259,262 

Empire  City,  Elko  County,  Nevada 220 

Empire,  Lewis  and  Clarke  County,  Montana 362 

Empire,  Lucien  District,  Utah 279 

Empire,  Nevada  County,  California 19,25,115,117,128 

Empire,  Owyhee  County,  Idaho - 243,5:^3 

Empire,  Storey  County,  Nevada 160,527,532 

Eoriquetto  Quicksilver,  California 36,381 

Enaelman,  Madison  County,  Montana .^ 

Enterprise,  Nevada  County,  California 115 

Enterprise,  White  Pine  County,  Nevada 229 

Enterprise,  Yuha  County,  Calilbmia 1^1 

Equator,  Clear  Creek  County,  Colorado 293 

Equitable  Tunnel,  Salt  Lake  County,  UUh 263 

Erie,  Amador  County,  California 88 

Erin,  Beaver  Head  County,  Montana 371 

Esmeralda,  Alpine  County,  California  .J 54 

Esperanza,  Anzona 346 

Esperanza,  Inyo  County,  California 60 

Eoelid,  Fremont  County,  Colorado 310 

Etna,  Salt  Lake  County,  Utah 263 

Eureka,  Beaver  County,  Utah 282 

Enrejca  Consolidated,  Eureka  County,  Nevada 200,202 

Eureka  Consolidated,  Lander  Countv,  Nevada 528 

Eureka,  Contra  Costa  County,  Califi>mia 39 

Eureka,  Deer  Lodge  County,  Montana 355 

Eureka,  Juab  County,  Utah 283 

Eureka,  Lewis  and  Clarke  County,  Montana 360 

Eureka,  Nevada  County,  California 23,35,117,119,128,526,528 

Eureka,  Plumas  County,  California 24,26 

Eureka,  San  Diego  County,  California 62 

Eureka,  Tooele  County,  Utah 272 

Eureka,  Utah  County,  Utah , 276 

Botah,  New  Mexico 342 

Everlasting,  Calaveras  County,  California 73 

E.  W.  Moore,  Deer  Lodge  County,  Montana 356 

Excelsior,  Beaver  Head  County,  Montana «i55 

Excelsior  Canal  Company,  Yuba  County,  California 131, 132 

Excelsior,  Lewis  and  Clarke  County,  Montana 355 

Excelsior,  Salt  Lake  County,  Utah 262 

Excelsior,  Tooele  County,  Utah 262 

Exchequer,  Alpine  County,  California 49 

Exchequer,  Storey  County,  Nevada 160,527 

Exchequer.  White  Pine  County,  Nevada 225,228 

Express,  Alpine  County,  California 52 

Eyrie,  Beaver  Head  County,  Montana 371 

F. 

« 

Fairmonnt,  Clear  Creek  County,  Colorado 293 

Fanny  Wetzel,  Salt  Lake  County,  Utah 263 

Far  West,  New  Mexico • 340 

F.  B.  Miller,  Deer  Lodge  County,  Montana 357 

Ferdinand,  Lewis  and  Clarke  County,  Montana ....«  354 

Ferguson.  Mariposa  County,  Califbmia •••  65 

Fierro,  Elko  County,  Nevada 219 

FlUmore,Salt  Lake  County,  Utah 262,263 
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Flnt  National,  Jefferum  Coiinty,  Montana K4 

inmtNatiaaBl.SBlt  Lake  Con iily,  Utah HI 

F.  Kpunt^tt.  LbwIh  and  Clark*  Uounty.Hontftiia SI 

nng»tBff.  Sill  Lake  Connty,  Utfth 260,aaj.Sn 

.FlngataftWhitfl  Km  Coniity. Nevada » 

Flora,  B*avor  Coanty.TJMb - SS 

Flora  Teiuple,S»ltLakeConiitT.lTtali W 

Flnrance,  Alpine  County,  Caltfiirnin H 

Floriila,  Lati<lur  Connty,  NstbiIa 1» 

Korinda,  8a11  Lnk«  County,  ni»h «> 

F.  Maj'vr,  DvKt  Ix>dg«  Coantv,  Uontnok X3 

Wrvat  (JuooD,  Rna<rnr  Head  Conuty,  Montana X 

FurrMt,  Bonlilcr  Coanty,  Coinrado 8) 

IVuxrlliuf  JiUT,EllwCimnty,No¥eula all 

Fonrth  of  Jnfy,  Tooolo  Counly.  UuUi » 

Froiinia,  FJ  Dorado  Connty,  Caliroruiu SO 

FraiikhD,  Fwmont  Coonty.CoIonidu 3lt 

F.  a.  Bill,  UucrL<KlKoCoouty,  Montana 3» 

Froderio,  Bnll  LbIcu  County.  Utah fft 

Fredonio,  Suit  Lake  County,  Utah — jfl 

French,  ULitv«r  Heail  Connty,  Hootaoa S6 

Frenrh,  Wliit«  Pine  County, Niivada SRW 

FI7.  HadiMiu  CuDuty,  Montana Xt 

F.  ScbAttl.  MuntEhor  County,  Montana 3B 

F.  B.  Oetobell,  BeavM  Head  County,  Montana SEC 

F.  Taylor.  Lewis  and  Clarke  County,  Montana X6,St 

Fitll<it,  Suit  I^e  Uouaty,  UUh Sa 


O.  A.  Kbeiu,J<*B'erMn  Connty,  Montana Tat 

OaWa,  Madiiwu  Oonoty,  Montana Sffl 

Oal«na,8alt  Lak«  County,  Ut^l VS 

Gambetia, DeciT  Lodge  Conu^,  Montana . SVi 

Garibolili,  CalavHraa  County,  California .   77 

Garnet,  Calareraa  Connty,  California 73. 7S 

Gates,  Cleat  Creek  County,  Colorado S9) 

O.  Bergbofer,  Li- wis  and  Clarke  County,  Montana X" 

O.D.C,  HililM(,DeerLo<lKeCi>uuly,  Mouliina SiS 

Oem,  Duer  Lodne  County,  Montana 35S 

Oeni,Ftfmont  Connty,  Colorado 310 

Gem,  Htiuiboldt  County,  Ne»aila S13 

Gem,  LeTCis  and  Clarke  County,  Montauu 3S 

GBnimel,  Modlaon  Connty,  Montana M 

Oeneml  Grant,  Altoras  County,  Idaho S4i 

General  Grant,  Scitnmit  Connt.v,  Colorado 301 

General  Leo,  White  Pine  County,  Nevada 638 

General  Scott,  Utah 2S 

General  Blii^ruian,  AHnraa  County,  Idabo . - 346 

Genome, White  Pine  Connty,  Nevada... 23 

Geneva,  Whit*  Pino  County, Nevada ■■ 2SS 

Gentile  Brlle,  Tooele  County,  Utah 876 

George  Waeliington,  Alpine  County,  California O 

GeorRo  Wilkinson,  JeffurBOD  County,  Montana 35J 

German,  Salt  Lake  Connty,  Utah 581 

Q.  E.  T.  UcKieman,  Deer  Lodge  Connty,  Montana SJS 

GBVHor,  Pine  Flat,  California 3) 

O.  Hedgea,  Meagher  Connty,  Montana . .  XiK 

Oil  more.  Lewi  a  and  Clarke  Connty,  Montana 3^ 

Gil  iiin,  Clear  Creek  County,  Colonulo SS3 

G.  il.  Jacksim,  DeurLudKe  County,  Montiina 3M 

Okdiator  Tunnel,  Bait  Lake  County,  Utah «M 

Gladstone,  Luoien  District,  Utah 8i9 

OlBBgon',  Clear  Creek  Cotioty,  Colorado S9) 

Globe,  A  Ipins  County,  CFiliforntft . . 57 

Globe,  Storey  Connty, Nevada S32,5S 

G.  McDonald,  Meagher  County,  Montana ..,.,.. & 

G.  Momford,  tjammit  County,  Colorado 301 

Ooleonila,  Humboldt  County,  Nevada 811 
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Gold  Blo68om,  Placer  CooDty,  Califoniiu .lo 

Golden  Chariot,  Owyhee  CuuDty,  Idaho ;i i->  '.^cv  '..%•: 

Golden  Carry, Pi  Ute  Coanty,  Utah a:» 

Golden  Echo, Madison  Coonty ,  Moutuua -*•** 

Golden  Gate,  Baker  County,  Oreguu .t-  » 

Golden  Role,  California ...  '.  i.. 

Golden  Star,  Alturas  County,  Idalio .( •/. 

Golden  Treasure,  Utah  County,  Utah \*: 

Gold  Hill,  Boise  County,  Idaho «^.>. 

Gold  Hill  Quartz,  Storey  County,  N«:va<la vt..  -'• «- : 

Gold  Hill,  Utah  County*.  Utah <: •. 

Gold  Mountain,  Amador  Counry,  CaliforriiA 

Gold  Run,  Placer  Coanty,  Caliiorrii;^ 

Glod  Tunnel,  Nevada  County.  California 

Good  Friday,  JcflTfrnion  CoTi:iry .  Monr^irjA ■.■■"-' 

Good  Friday.  I>:«i^  az:d  Ciarife*:  ^'jo.'ir.,^,  M/rh^.Mt A  u  •« 

Good  Hope.  A*{pL£:«r  C'/'ir.;v  C  •;  f'jpT*!* :.; 

Good  Hu|ie.  C£&2a>rri.<v  «.*.<'.ii:/  ^,  »i iri.fr. .* '>'* 

Gopher.  NrVAffia  C'l-'ii.'.;  C  *. . :' .r r.  .a ... 

Gopher.  Salt  Ijkkit  «l-i*-*:n;   ".''-*.i*   , . , '•#■)• 

Goald  aiiC  C  irrr  vu:c*7  *'.•,•■..; :;  S*»v;a                                               i.^i  i.v.  jtA    j*.    '■^'» 

Gooid.  M^i:.ii>c  0:';.i^7  K ':i; '■.tr..i,                        ...  ^^^n 

G.  PcrTT.  I»tirC  1j  j'.j**   '..■.U.l.-;    i^i'.«l.'.«l:l.  *-"« 

GraXiC  L'lrLi^-Mi.  i^M4;  '.  i.li-.M.  '.  li.i  v^. 

GraiLitr  K-:»".i"i4a.i,  1*»-v'k  uiit    '.':»*'i-».  '.i\ir.v..',«  k<<\ii-.  .out.                                                     '••■  » 

Gray  ili«:>.  Zinijiirti.'  '..lUiu:-;     .•wnrtiUv  J%>\ 

Gray  £.^>^.  ?u"i    .•inui.'.i    '.nuiiMidx  u^» 

Gray  r.fc,£ i?.  m  i.;vt  ?Miif  '.•unu  •;    kir-  uiu  •.-'^ 

Gr^a'  LkfLi.  r  tiiHiH    '.•uiiir-;    '.  ^i  'J*'* 

Grr-Jtl  "Pi"*:?!:!*!"!,  LiUii^    ".iiMllI   •     '..MitiU'iiit  wi. 

Gr«4iT    *''  •Mrin.  Zlj^'Vii   uii(    '!-ui  :;••     ..mnt  ..•     .Iiipiiictiii  •/•.'» 

GrtAa  ji^  *jw.*>n.  ?V  '.irt  ■..iiiin'      -i^i  t,z\ 

Grt-Al    w'ttHMiJ"!    ^»ll  11 J Lili ■.•■*:*.     '..itiiiir-.iiu  m1 

Gt^etw  :1  uu:)iiMil.  jluiiiiAin    '..uint .-    «)jtiiii«iiu  «>-    ./v* 

Grmil  '/i  iirjd^  L.Uti.   '.,aiiiii.    '::»ii 

Gi-K^Jiiiiri.  iiv  uiu   '..iiiiir.'    \jlifin*iu 

GrM'.Uftin.  3  uin   ..uiiii".    '^.liinftHu 

Gpm:!  Jiiiiinuuii.   tr.tl    ..o:!-   '../uii      'j^.!. 

Gfttfrii.  ?'iui:tj'  "..iiinr-.     '.^ii/./i.^:.  ■■ 

Cr¥i*i  V  »jV   }iiio«-'.-««   '.i<»5l-     '^i.i.-.M.ji  .  .J 

Gth'ijui  Ihjiil   lil;i.   '.■.■jji.    :.»r..-.  1 

CiV*l£;£,   lllUiJi«i)iii     '.•rjkli  ,    .\r..,.  »  .!'. 

Griz;;-;    fsai    ^.ia:*-    •_-,»;,r». 

O-  •     -Jiir:  **•..-     iri^rin-.'     '.■■.•..!       r.  ■ 

Cr'Uliiiim.    ■..'•-rtii     '.lot-     ViL. 

O^T       "1  •  •  • 

Ci-  "^  .    ?■  i-.'<fc:».'.i  ■  '.■u.-.  ■ .       V  i.i.  -.1.. 
O'vji.    '.«aj.i'trj:ai  • '.-itiit. :..     '-,i   '.».-.:.. 

*jx.    ^       ■"''Li*.     L'ttr     ««ii.i^  ■   ..Kill  vM.. 

^  ^     i)itFiri«*-     f .itt'.>t's><  •  '  .(ill I         :  ....  .^.. 

O  V     liv^i.    *^:9'^  I  '  Mil  i     .f...       .....i         i'.....t« 

^V-"ill.       .W>^Ml  •    (til    t   '.-.f.!!*  


»•• 


[^.  .*  ■•  ^  #  -k 


£IuiJUlJbi.     0*J      A«Un  .'   ..■.■•.] 

£uii*    ill.       .'.-VVt  WM         i .            -   •.■  *                                                                          ■••     I  '           ■.  •        w.        .'. 

Eul     '  .K'.*-?.  .   !  VI        ..' ■« 

2ElU11UJ«.     'iMi.f;!?    .^•/iiii '.'i 

SuiJiC";       '.  vil     .  i7ii.Jj.i(   I.N •  ^                                                                                                                         •*' 

iLlur«f  •;, .  jScKi^  ■  .'%-wj..      '.-J.  .  i 
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Hawlev,  BoiBu  Cunotf ,  Idiilui 

Hay*,  while  PinuCouuty,  Nevada 

Haywurd's  Eorekn,  Ainnnor  CWnty,  California 

H.  Brnttuu,  Deor  LwIkd  Countv.  Montaoa 

Hecla,  Beaver  Uuiul  Cuiiuty,  MoDtaoa - 

Uolvniia,  Sun  Diuko  Coiiuly,  Califuraia 

Heodnmuu.  Salt  l^aku  Cuuuty.  Utah 

Hsnaiiif;.  Uuuibulilt  Cuuniy,  Nevada 

Henry  Allen.  Door  LodKe  Couuly,  MoDtsns 

Bouty  TboiupsoDi  I<eni8  and  Clarke  Connty,  H«Dtaii».. 
Henry,  Utah .. 


HcTuiiiea,  AJpine  County,  California .—..-...,......„„  Biff 

Herculw,  Clear  Crevk  County,  Colorado.... ........ ..„..  til 

^ertMilM  Oftle,  Whil«  Pine  County,  Kevadk ..  S 

Hermann,  Salt  Lake  County,  Utah S 

HernieH,  Li noolu  Coanty,  Nevada a33.53I,«n 

Hi«^o,  Salt  Lake  County,  Utah 3SS 

Healep,  Tuolnnine  County,  California . ;$ 

H.  Gnaaent,  .IrflurBoii  CouDty,  Muutana ... XS 

UiawutLo.Cliuu' Crock  Coanty,  Colorado SeB,2H 

Hiawatha,  Park  Countv,  Colorado ... ... 3Sr 

Hiawatha,  8aU  Lake  County.  UtBb Sffi.JGt 

Hickory,  Bcavot  Cuuutjr,  Utah SB 

UidiU-n  Tnnenm,  Bcavur  Coouty,  Utah Vt 

Hidden  Treasure  Comwlidated HB 

Hidden Treaeure,  Jeffeiaon  Cunnty,  Muntona........ 354 

Hldd•^n  Troaanre,  TuutJe  County,  Utah SO 

BiRiibridga, Hye  County,  Nevada Hi 

Biglilund  Chief,  Salt  Lake  Conoty,  Utah „ 960, JH 

Bii;hland  and  Masonic,  Sierra  County,  CsIUbniia-.... ...................  US 

Hilohuock,  Soniinlt  Connty,  Colarado Stl 

Bite.  Karl )ioaa  County,  Ctdlfurnia ,. ......  S 

Hile's  Cove.  Mariposa  County ,  California S 

R.  M.  Hobbaril,  Deer  Lodge  Coauty,  Monhuia .. 

H.  N.  Blake,  Madison  County,  Mouiana 

Hok'ouibe  VaJlev,  San  Beniardiuo  Comity,  CalilbTiua ,. 

Holder,  Placer  County,  Calirormu 

Hnnieslatt',  Clnar  Cruuk  County,  Colorado 

HoiuoStske,  Park  County,  Colorado 309 

Hnun-ntuud,  Piuto  Connty,  Utah K3     I 

Honm  Ticket,  Nuw  Mexico 3« 

Hdiud  Tiettt,  Salt  Laho  County,  Utah 361 

Homeward  Bound,  Madison  County,  Montana ... . . . 3GS 

Homeward  Bound,  Sdt  Lake  County,  Utah ... ..  S6t 

Hopewell,  Clear  Creek  County,  Colorado ....  393 

Borseshoe,  Park  County,  Colorado 304 

Borat,  Lewis  and  Clarke  Connty,  Montana 36S 

Howard  Hill,  Nevada  County,  California 119 

Howland,  Salt  Lake  Connty,  Utah 361 

H.  Pdanmei,  Lewis  and  Clarke  County,  Montana ....  ^ 

Hudson,  Calaveras  County,  California  .... . .... T3 

BuLn  &.  Hunt,  Lincoln  County,  Nevada 233,533,,'^ 

Bukiil,  Clear  Creek  County,  Cobrado 398 

Humbug,  New  Mexico 340 

Uun^unau  Hill  Company,  Plumas  County,  California , 139 

Huntidori,  Nyo  County,  Nevada 33* 

Hunter,  Summit  County,  Colorado 30} 


I      • 

I, B. Cutter,  Jofferson  County,  Montana 356 

Ida  Clayton,  Pino  Flat,  California 3* 

IdaEiuion).Altura«  Connty,  Idaho 244,345 

Ida  Elmoro, Owyhuo  County,  Idaho il43,5X 

Idaho,  Salt  Lake  Countv.  Utah S62,irS 

Idaho,  Nevada  Connty,  California 23. 85, 117, 123,  IM 

Ida,  Salt  Lake  County,  Utah SU] 
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Idria,  Fresno  Coonty,  California 37 

loeberg,  south,  White  Pine  County,  Nevada -. 224 

L  L  Lewis,  Jefferson  County,  Montana j 357 

Illinois  Central,  Owyhee  Coontj',  Idaho 244 

Illinois Tnnnel, Salt  Lake  Connty,Utah 362 

]jBperial,Alpine  County,  California 55 

laiperial.  Salt  Lake  County,  Utah 262 

Imperial,  Storey  County,  Nevada 160,526,528,537 

Inoependenee,  Deer  Lodge  County,  Montana 355 

Indudtry,  White  Pine  County,  Nevada 225 

Ingomar,  Lincoln  County,  Nevada 533,538 

Ingot,  Elk  County.  Nevada 2l7 

Insurance,  Storey  County,  Nevada 537 

Iowa,  Altnras  County,  Idaho 216 

Irish  Minini;  Company,  Butte  County,  California 134 

Irving,  New  Mexico 344 

laabeUa,  Lander  County,  Nevada s 194,  li^ 

Isabella  No.  2,  Madison  County,  Montana 3G6 

Italian,  Mariposa  County,  California 66 

iTanhoe,  Edgerton  County,  Montana 354 

iTerson  Sl  Fnrth,  Summit  County,  Colorado 301 

IXL,  Alpine  County,  California 49 

IXL,Fremont  County,  Colorado 310 

J. 

J.  A.  Campbell,  Meagher  County,  Montana 358 

Jackson,  Eureka  County,  Nevada 208 

Jackson,  Lander  County,  Nevada 528 

Jackson,  Pi  Uts  County,  Utah 283 

Jacob  A8tor,Salt  Lake  County,  Utah 263 

Jacob  Little,  Storey  County,  Nevada 537 

Jacobs  &  Sargent,  Nevada  County,  California 116 

James  Gordon,  Baker  Couutv,  Oregon 252 

Japa,San  Diego  County,  California 62 

J.  A«  Rich,  Deer  Lodge  County,  Mont-ana 358 

J.  Armitage,  Lewis  and  Clarke  County,  Montana 358 

J.  A. Talbot, Deer  Lodge  County, Montana 357,358 

J.  Buckingham,  Meagher  County,  Montana 356 

J.  B.  Wilson,  Deer  Lodge  County,  Montana 356 

J.  C.  Richardson,  Deer  Lodge  County,  Montana X6 

J.  C.  Ricker,  Lewis  and  Clarke  County,  Montana 355 

J.  Dean,  Lewis  and  Clarke  County,  Montana 356 

J.  E.  Hall,  Meagher  County,  Montana 356 

Jenny  Lind,  Salt  Lake  County,  Utah 262 

J.  £.  Sites,  Jefferson  County,  Montana 358 

Jesse  F.  Taylor,  Lewis  and  Clarke  County,  Montana 355 

J.  F£^an,LewiB  and  Clarke  County,  Montana 356 

J.  F.  Wilson,  Lewis  and  Clarke  County,  Montana 356 

J.  O.  Smith,  Lewis  and  Clarke  County,  Montana 355 

J.  G.  Steele,  Deer  Lodge  County,  Montana 357 

J.  Harsel,  Madison  County,  Montaua 355 

J.  H.  McDermott,  Jefferson  County,  Montana 356 

J.  Hop8,Lewis  and  Clarke  County, Montana 357 

J.  H.  Pooley,  Lewis  and  Clarke  County,  Montana 357 

J.  H.  Rogers,  Deer  Lodge  County,  Montana 357 

J.  H.  Thomas,  Meagher  County,  Montana ^ 357 

J.  J.  King,  Meagher  County,  Montana 358 

J.  McDermott,  Jefferson  County,  Montana 358 

J.  Meeks,  Meagher  County.  Montana 357 

J.  Murphy,  Deer  Lodge  County,  Montana 357 

J.  Nolan,  Summit  County,  Colorado 301 

J.  Noyes,  Deer  Lodge  County,  Montana 357 

Joe  Bowers, Utah  County,Utah 275 

Joe  Brown, Madison  County, Montana 366 

Johanna,  Salt  Lake  County,  Utah '. ..•  262 

John  Bull,  Clear  Creek  County,  Colorado 293 

John  E. McDonald, Lewis  and  Clarke  County, Montana. 355 

John  H«  Rogers,  Deer  Lodge  County,  Montana 357 
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n  Lloyd,  Meaghor  County,  Montana 

John  Uurplij,  Deer  Lodjje  Conol]',  Muntann 

Jobn  T.  BriMo),  Muagher  Count;,  MoiitariH 

J.Olwn,  Deer  Lotlge  CoUDt; ,  Muiitana 

J.  O.  Nftsh,  Lewis  and  Clarke  Count;?,  UoaUou.. 

JoucB&  Paddiick.  Salt  Lake  Coanty,  IJtuh 

Jordan  St.  Galen h,  Siilt  Lake  C.iuKlv.Utuk 

J.  O'Boutke,  Deer  l.i.V.r.  *,,.,„.-,-,  \!-.i.tniiii 

Jo*npblac,Hanpn'''i  I    '   •■'      <   ■!■'   "li.i 

JoMpIiine.San  J.ii  "'" 


J.P.I)arne»,Jc».'r 
5.i 


J.  Bchury,  LowMiiii'l  '  l  i;  '.■  '  ■■■!!        \linitiiiin 3X 

J.B.Qiir8lBy.D«rL.i.li;.-f.iHiiij,  Moniuu>. SM 

J.8.Atoblaiiii,Li'n'iiiiiiid  Ulurki-  (J uunty,  Montana X^ 

J.6.BHiiK>n,  MmkIivt  C'ouutv,  UootuoA > 'iai 

J.S.Kt>Il.r,Ut)u;li«rCuaiity,UuDliiDa 3M 

Jnlik  AdaniB,  Uuli !Ofl 

Ja1iaI1<>lmMi,M>uli>Min  County,  Mouliui» )8S 

JnlioiiLaut',  Uwli  Cimiity,  Utali ^i 

Juliun,  PlaiMrCunnty,  Colii'irnia * 

Juliu,  8lurujCuonty,N«Tadft 16a.  587, 533, 3.V 

JuiK>tiuD,  Clear  Creek  County,  Colondo S9G 

JUHlIn-.  SUirey  County,  Ve^vada ' 5B7.S33,S3J 

J.  W.  Hurtncfl,  Jeffaraon  Connty,  Montana SM 

J.  W.  Uydo,  LeiriB  and  Clarke  County,  Montana £« 

Ji  W.  Stuucr,  Deer  Lodge  County,  Uonliuua '£1! 


Eanass,  Nevada  Connty,  California, 

Eatc  Uayra,  Salt  Lake  Conn ty,  Utah 

Katie,  Wbile  Pine  Connty,  Nevada 

Eeating,  Jefferson  County,  M<^Dtaua 

Kemptou,  Salt  LakeCouuty, Utah WS.M 

Kennedy,  Amador  Connly,  CahfofQla 3B,~»,M.Si.9 

Kentui'k,  Lincoln  County,  Nevada 213,5:5 

Kentnck,  Slorey  County,  Nevada iei,5d8,5!8,53? 

Keystone,  Boiio  County,  Idaho K* 

Kentuckv,  Fremont  County,  Cidorado 310 

Kenluoky,  Nevailft  Co uuty,  California liS 

Keokuk,  Beaver  Hood  County,  Montana 3<S 

Keystonp,  Amador  Coonty,  Culiforuia 23, 78, 81,30 

KeyHtona,  Sau  Luis  Obispo  Con ntv,  California 30 

KeyBtono  Tunnel,  Salt  Luke  Con uty,  U tali S9 

King-H  Own,  New  M«ico MI 

Klseoll,  Missouri  Canon,  California 81 

K.  K.  Consolidated,  Kuraka  County,  JJovada 200.  !07 

K.  S.  Consolidated,  Wliite  Pine  County,  Nevada SS 

Klontarf,  Lewis  and  Clarke  County,  Montana 361 

Knickerbocker,  Storey  Connty,  Nevada 533,537 

Knigbt  of  O Wynne,  Lewis  and  Clarke  County,  Montana 361 

Knnilin,  Madison  County,  Montana 306 


Lady  Bryan ..,. , ....  527 

Lady  Klgiu,  Beaver  Head  County,  Montana 368 

Lady  Emma,  Salt  Lake  County,  Utah S63 

Lady  Esten,  Salt  Lake  County,  Utah 363 

Lady  Moorbead,  Salt  Lake  Coiiuty,  Utah..., .  SO 

Lady's,  White  Pine  Connty,  Nevada . 223 

Lafayette,  Nye  County  Nevada 238 

La  Oran)^,  Stanielaus  County,  California .. 71 

Lake,  Lake  Connty,  California 30 

Lake  Superior.  Beaver  County,  Utah . .,  2S3 

Lamb,  White  Pine  County,  Nevada 227 

Las  Nonas  Arroyo.  New  Mexico 3J1 

Last  Chance,  Elko  County,  Nevada 219 

Last  CbauceQuioksilver,  California  ,,... 30 
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IiMlChiaee^S^LAkeOBnXT^Csa^ ^ daei.:3AS 

TWekOMatff.Cuik «« 

So.  2  T<BMAe  C^MMT,  UliAlk ^fij 

ElkoCoMaty^Xi  i  ■§■ -. ^ISi 

Xbw  IfexieD _ S4i 

IjMirel,En«JLaCaatj,3^erftdft :2ft^ 


I«.  C.  liilltf.  Levis  aad  daite  Cmbtf.  MiMfMi ^ :l^ 

Jm  Derridi,  Lewit  aiad  Caariae  Cg—ay,  UnTii 306 

LesTln,  GOfim  Coaatj.  CoftondB ^j5 


»     ^■'■""       ^»»^>^      ^    H    BMVjr^ 


» 


...........  ........  ........  ....  ........  wVHI 

Lee  Moontain,  Edigmtaa Cocaty.  Ifcoataaa......  . SM 

Lee  Mouatain,  Levis  aadCaai^GoKBij^llflBtaBa. 3^ 

tT,Coiofado 3tC 

Ccioatj,  MflBtaaa. 354. 3M 

Li^  Tender,  Xev  lf£xko S*4 

Leial  Tender.  Tooele  CcianrT^Uxak STJ 

LenKHi,  Eoiteka  Coaatj,  X^r^da ^"^ 

Leonora,  Alntna Cooaty,  Idabo ....  ittt 

Leo^  Slorey  Coaatj,  Xerada 557 

Leriatbao,  Ficmant  Coonnr,  Colocado 310 

Leriathan,  Jetfietaon  Coanlj,  llflBtaaa SM 

Lenngton,  Salt  Lake  Cooalj.  Utah d(9 

L.  F<»^  Deer  Lod^  Coanty,  iJantaaa 356 

Libcrtad,  8aa  Lois  Obispo  Coiuaty,  Califiiraia 3d 

Liberty  Hill,  XcTada  Coonry.  CaatocDia 117 

Lillawsh,  Salt  Lake  Coo&ty,  Utah ^84 

lillian  Hall,  Lineoln  Coonty,  Xerada SSOo"^ 

lily^Xevlfezieo 34i 

Liaeoln,  Amador  Coo&ty,  Caliibnua 78,  S7,  i&9 

Liada^  Mariposa  Cooaty,  California 66 

Lion,  Clear  Creek  CooDty,  Coiofado 292 

Little  Emma, Deer  Lodge  Coonty,  Montana 35S 

Little  Giant,  Connoe  Cooaty,  Colorado 313 

Little  Giant,  Landior  Coonty,  Xevada 199 

Little  Giant,  Xev  Mexico 34« 

Little  Giant,  Sftlt  Lake  County,  Utah ^63 

Little  Jennie,  Lewis  and  Clarke  Coonty.  Montana. £5,9S1 

little  Sampson,  Levis  and  Clarke  Coonty,  Montana 361 

Little  York,  KeTada  Coonty,  California 116 

Lire  Yankee,  Siena  Coonty,  California 136 

Leber,  Levis  and  Claike  Coonty,  Montana 3^ 

Lodi,  Pine  Flat,  California 30 

Lober,  Jeffenon  Coonty,  Montana 353 

Lofty,  Salt  Lake  Coonty,  Utah SRS 

Lone,  Elko  Coonty,  Xevada 220 

Lone  Moontain,  Xev  Meiioo 340 

Lone  Star,  B<Mse  Coonty,  Idaho ^1 

Lone  Star,  Fremont  Coon^,  Cokxado 31U 

Lone  Tree,  Mesgber  Coon^,  Montana 355 

Lookoot,  Beaver  Coonty,  Utah 284 

Lookout,  White  Pine  Coonty,  Nevada 236 

Los  Animas,  Boolder  Coonty,  Colorado 298 

Lost  Ledge,  Kapa  Coonty,  CalifiMiiia 30 

Lost  Lode,  MadisoD  Coonty,  Montana 3SS 

Lonane,  Madison  Coonty,  Montana •• 366 

Louise,  Lincoln  Coonty,  Xevada • '.. ..^  5:9 

L.Peabody,  Summit  Coonty,  Colorado 301 

Lucky,  Clear  Creek  Coonty,  Colorado • 293 

Locy  Henij  No.  2,  Madison  Coon^,  Montana 3aS 

Lnmsden,  Lo<aen  District,  Utah 29=9 

Laaseme,  Beaver  Head  Conn^,  Montana 371 

M. 

Magrata,  Nevada  County,  California lid 

Magnet,  Lincoln  Coun^,Nevada 233 

Magnolia^  Clear  Cieek  Coonty,  C^nido 298 
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MakPk.  Joal)  County,  Utab - IS 

Ualiofpiu;,  ElDuraito  Cuiuity,  CtJifiimifti . £8    ' 

Mnli'ftNiUiOwjUeeCuauty,  IiluUo ...........  M 

H«lii»i)',  AujaJur  County,  CaUG>riii» ..............„ffiLHI,(l 

Mniuu.  CIkht  Creek  Conuty,  Culorado .... ....  A 

UuriH.rtiiViiix,  Clear  Cceek  County,  Colorada _..... M 

BluJuutii  Monuw,  Luwisand  Clarke  County,  Montaiift ...._..-...  SI    i 

llBiiiiiJotb — - SB 

UvuHinth,  Clear  Creek  Conuty,  Coloratto ..-.....- 91    . 

U&iiiDiiitb  Cupperopolia,  Utah  Couuty,  UtaL ... ......  Kl 

HMiininih,  Dram  Dimtlnt,  Uub S) 

U»mn>otl],JHrorao& County,  MontaDd .... Xt,3H    ' 

Uainiuntli,  Piaut  County,  Arixoua .^ .  W 

llamoiotb,  San  BorDardiuo  Conoty,  QUUbmla .............._..  0 

Mwnniotli,  Wliita  Pino  Canoty,  Nuv»da .-_.  iB,St 

llaaohcater,  Alpjuc  Cuunty,  CnJiftirma.. ......................... ...  H 

Uauhalton,  Laoilar  CuutiUr,  Naviul* ....—  .............>.......... M 

ManbntUii,  Qaiol»Uvur.  Califuriiiu .................•_...............  9 

Manlutttan  Tnotiel,  Bolt  Luke  Cuunty,  Utah _. M 

UnnxaiiitA  UiU,  Nevada  Couuty,  Csliibraik-... .......................  IH 

Ui^ilctuu,  Maduou  Couuty,  Uautaua ....^..........„^...„.  Si 

Uargnrita,  Arizoua ...................... — ...........  HI 

Marearet.  Nunfouiullaiid  Distnot,  Utah............ .««^. ..........  ........  IS 

Mtuialln.  Huiuboldt  Conuty,  Nevada . .. .,  SU 

MarioD,  Alpine  Couuty,  Galifomia. ..... .  ■».........•. ........  M 

Mariuii,  Lincoln  Couuty,  Nevada ... .............  ... „.,....  .  HI 

Uuriuu,  Tooele  CoDuty,  Utah «!* 

Hari|)UHiL, MarijioBa County,  California .....  ....  ..........i. .  C 

Murk  Autooy,  Beaver  Head  County, Houtaoa. ....  S0 

Uark  Twain,  Buavef  Hood  Connly.  JloDtan&— ... .  St 

Harahail,  CluaiCrvekCouuty.CoIorsdo St 

Haflliu  Compton, Uodiaoo  Cauuty,Uoot»u»— ..  Xt 

Mary  Ana,  Bait  Lake  Couoty,  UUh , Ifil 

Maryland,  White  Piue  Couuty, Nevada » 

Matwacbusetta  Hill,  Nevada  Coiiuly,  Caltforuia ■ .  lit 

Matilda,  Siilt  Lake  Couuty,  Utah 3ei,Kl 

Haxn-eli,  Amardor  County,  California ^. „....„ ..... U 

Hm^ell  Creek,  Mariposa  County,  California _........ K 

Uaxwel],  LneioD  Diatriit,  Ulab ,. » 

Waxwll.  S,.ll  Lalir  C.imilv,  Utah XI 

Mavfi.-].!,  ■-■■■■  I   .:.  '"■■■..  :.M.  Utah _ „ » 

MbvI-'I..'                              iM.UIab „  SB 

May  ri                                  liiiv.  Colorado M 

May  ri..                                ,iiv,Mont«ift M 

May  Flo"..r,  Utali  Oiiiuv,  Utah «M 

May  Queen,  White  Pine  Couuty,  Nevada 20 

McCullin,  EaBtCaTiou,  Utah Kl 

McDurnintt,  JeUereoD  County,  Montana 3X 

McDonald,  Salt  Lake  County.  UtaL 9G4 

HcFarluuil,  Summit  County,  Colorado 300 

McCillivru.v'ti,  Tciuity  Couuty,  Califoruia IsC 

McHuury,  Salt  Lake  County,  Utah SJT 

Mclutyre,  Ldtcci'tou  Couuty,  Montana 354 

McKay,  Salt  Lake  Couuty,  Utah 361 

MtLfoil,  Snniuiit  County,  Colorado.. . .... 300 

McMabon,  White  Piue  County,  Nevada 336,20 

Meailow  Valley  Euat,  Liucolu  County,  Nevada ._ SSS 

Meadow  Valley,  Liucolu  Couuty,  Nevada ...£13,596,318 

Merchaut,  LitUe Cottonwood, Utah .......  !6t 

Messeugur,  Drum  DiBtrict,  Utah .,.„..  883 

Metropolitan.  Tooele  Couuty,  Utah 873,873 

Meyer  &  TbompbOn,  Madiauu  Couuty,  Moataua.. . . ....,.-  3E6 

M.  Galea,  Jettorsou  Couuty,  Montana ~... ....,_.  K56,3GT 

M.  H.  MaraLall,  Lewis  and  Clarke  County,  Montana 3S1 

Miami,  White  Pine  County,  Nevada 237 

Micawber,  Lewie  and  Clarke  Couuty,  Montana 335,360 

Micbigamnie, Lewia  and  Clarke  County,  Montana... .. . SSI 

MichiKau,  Yuba  County,  California , 131 

Midao,  Iteavei  County  Utah .„.....,....._.  M) 
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yniinnaiin;  Hnmboldt  Connty ,  Nevada .'  212 

*'JIIIton,9Mver  Head  CouDty,  MoDtana 373 

llUton,  Nevada  County,  Califoruia 13,108.113 

llina  del  Tiro,  New  Mexico 330 

llina  Rica,  Placer  Connty,  California 94,96 

Mineral  City,  White  Pine  Connty,  Nevada 226 

Miner's  Delight,  East  Canon,  Utah 271 

Minnesota,  Beaver  County,  Utah 282 

Minnesota,  Jefferson  County,  Montana 354 

Minnesota,  Owyhee  County,  Idaho 243,534 

Minnie  Ga£fhey,  Beaver  Head  County,  Montana 369 

Minnie,  Lewis  and  Clarke  County,  Montana 362 

Mint,  Storey  County,  Nevada 537 

Missouri,  Napa  County,  California 30 

M.  M.  H«lter,  JeflPerson  County,  Montana 357 

M.  N.  Baker,  Deer  Lodge  County,  Montana 357 

M.  Nnnan,  Jefferson  County,  Montana 358 

Mobile  Consolidate,  White  Pine  County,  Nevada 224 

Mobilier,  Salt  Lake  County,  Utah 264 

Mocking-Bird,  Lincoln  County,  Nevada 533 

Moffat  &,  Canfield,  Summit  County,  Colorado 301 

Mohawk,  Beaver  Head  County,  Montana 371 

Mohawk,  Lander  County,  Nevada '        198 

Mohawk,  New  Mexico - 340 

Molino,  Fresno  County,  California 37 

Moltke,  Je£ferson  Connty,  Montana 355 

Moltke,  Lewis  and  Clarke  County,  Montana 362 

Monitor  Belmont,  Nve  County,  Nevada » 231 

Monitor  Belmont,  White  Pine  Connty,  Nevada 535 

Monitor,  Juab  County,  Utah 283 

Monitor  &  Magnet,  Salt  Lake  County,  Utah 262 

Monitor  and  Northwestern,  Alpine  Connty,  California 55 

Mono,  D17  Calloh.  Utah 257 

Mono,  Ophir,  Utah 269 

Montana,  Madison  County,  Montana 355 

Monte  Christo,  Beaver  Head  County,  Montana 371 

Monte  Christo,  Calaveras  County,  California 77 

Monteznma,  Salt  Lake  Connty,  Utah 260,262 

Montezuma,  Yavapai  County,  Arizona 346 

Montreal,  Salt  Lake  County,  Utah 264 

Monumental,  Baker  Colinty,  Oregon 253 

Moose,  Park  County,  Colorado 307 

MoTehoose,  Beaver  Conntv,Utah 282 

Morgan  and  Munoy,  Lander  County,  Nevada 195 

Morning  Glory,  Utah  County,  Utah »  276 

Morning  Star,  Lucien  District,  Utah 279 

Morning  Star,  Owyhee  County,  Idaho 244 

Morning  Star,  Salt  Lake  Connty,  Utah 262 

Mone,Jnab  Connty,  Utah 283 

Mosqoito,  Calaveras  Connty,  California 72 

Mother  Hendricks,  Madison  County,  Montana i 366 

Mother,  New  Mexico 342 

Mountain,  Alpine  County,  California 48,54 

Mountain  Chief,  Deer  Lodge  County,  Montana 354,:^ 

Mountaineer,  E^erton  Connty,  Montana 354 

Mountain  Lion,£ast  CaQon,Utah. .* 271 

Mountain  Queen,  Madison  County,  Montana 366 

Mountain  Queen,  Juab  County,  Utah , 283 

Mountain  Sheep,  Beaver  Head  County,  Montana 369 

Mountain  Tiger,  East  Cafidn,  Utah 271 

Mount  Bullion,  Alpine  County,  California 53 

Mount  Jefferson,  £1  Dorado  County,  California 533 

Mount  Ophir,  Mariposa  County,  California 67 

Mount  Saint  Helena,Napa  County, California 64 

M.  Byan,  Meagher  County,  Montana 356 

M.  Tm  Fremont  Connty,  Colorado 310 

Murchie,  Nevada  Connty,  California 117 

Murphy ,  Nye  County,  Nevada 232 

Mnacatine, Tooele  Connty, Utah 272,273 
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Kayler,  El  Dorado  Conuty,  Cnllfomia .  ■ 

Kapa  Quicksilver,  CalifonilA . .... 9 

National,  LiDooln  Canolf , Nev&dA ....  6n,SS 

Kebraaku,  Nevada  County,  California U 

Neece,  Placer  County,  Califltniia lOS 

Kellie  Grant,  Lewis  and  Clarka  County,  Uoutonft 311 

Neptnne.  Salt  Lako  County,  Utali 9£,W 

Nen,  Bearer  Head  County,  Mod bma Sn 

NrnfaDK,  AiidroiielnirK W 

Ktvndu,  Frntnout  County,  Colonulo !W 

NoVBiln.  NevMlk  CoonM',  Callfomia S5,in.UB 

NevailD  BcMTVolr  Diteu  Company,  Yub»  County, Califumift 131 

Nevina,Ua4i*on,  Mout«iia - St 

Kew  Aim aden  Quloka liver,  California Jf,» 

New  Altnadeu.Bnnta  Clara  County,  California 33,3^M 

K«waik,  Lincoln  County,  Nevada .■ 333,&33.9S 

New  Departure,  Beaver  Head  County,  Montana ft 

New  IdridQnicksilver, California SJ,30,37.M 

New  idiia,  Tooele  Connty,  Utah 2n 

NewlBHue.Keir  Mestco 3« 

New  Jers<;y,A(laiiiaDls«rtot,Utah 978 

New  Pnjf  idHDi>eUIU,LiaBsen  County,  California IH 

Newtou,  AinailoT  County,  California *J,S? 

New  Yiitk.Sftlt  Lake  Cinnty, Utah S«,sW 

Now  York  Conaolidated,  Storey  Oountv,  Nevada 5K,o;tr 

New  York  Htll,  Nevada  County,  CalifomiA 1-8 

Net  Pure^,  Halt  lAke  County.  Utah SCS 

N.  H.  Welj«ter,  Jefferwio  County.  Muntatia E7 

Niagara,  Bkavct  Head  County,  Moatan« 370 

Niagara,  Pi  Ule  County,  Utah XS 

Nicholas  Uruuiisli,  Doer  Lodge  Connty,UontaiM 9Gi 

Ni-Wott,  Clear  Creek  County,  Colorado jSt 

Nixon,  Adsni»Diiiti1ct,  Utah W 

N,  .1.  l>oven8peck,l)t*r  Lodp.'  County, Montana M 

No,  1  Tunnel,  8, lit  LakeConuty,  Utah 20 

No  NttBiB,  Bonldet  Connty,  Colorado , SB 

Nonpureil,  M.Tdisun  County,  Mnn  tan  a ;*t 

NooLidny,  White  Pine  County,  Nevada 295.S» 

Nnrtll  Ainaclor,  Auifldor  County,  California -S 

North  Anrors,  Wliile  Pine  Conuty,  Nevada 2£ 

North  Belmont,  Nye  County,  Nevada Hi 

North  Bloonifiold.NBvmla  County,  California 13, 16,  Iftr,  lU 

Korlli  Turk  Cmnimiij-,  I'liirnns  County,  California 

North  I'fiH:  ''..i?ii.---iv.siiTrn  CnoDty.CBtiforuia 

Norih  T."i-   M-i  '  -'v.Montaurt 

Noithl'; i,ni.v,Moutaoa 

Nuriii  r.i'        I  I  Iruko  Conuty, Moutaua 355, Mi 

North  St, IF    l,i;-|,i  (  ..iMC.\L>vu<lft l»d,  195, 1« 

North  Stnr,  Ni'ViuUi,  (.;miiily,  Clilifornia 25, 1! e,  127,  la8, . 

North  weatarn,  Alpine  County,  Call ibmia .. 

Norwegian,  Utah  County,  Utah , . 

Hoyan,  Lewis  and  Clarke  County,  Montana . 

NntmeK  Grater,  White  Pine  County,  Nevada 

Kutuieg,  While  Pine  County,  Nevada 

O. 

OMident.ii!,Kust  CnfiiHr,  Utah  -- 

Occiiif  iii.i'.  -;.ii .  \  I  I  ■, ,  \Mvada ; 

Oocidi-ii(,  ■  ■■  ■   '       ■  i, ,  Itiiii -.'.'.'.' 

Ooenii  \\"  ,1  I  .iiiiity, Colorado „ 

J>e!lp".l    -  '     ■■■I-.....'  ■...il:i j94,|» 

"■'!■■'  c.ri'iiiiy.Ciililbrnia "'.!'.".      72,M 

''  ■'  iiiiiity,  Montana ■" 

'    'uiity,  Montana 

'  ■ ■'!■  ■'-'■!■  lUiuty.MoQtnns 

w.Kijijri,v,,,..i>,fiLodgf'County,  Montana 

Oid  Jiionuuii,  Cluar  Creek  County,  Colorado 
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Old  Mortality,  Madison  Coanty,  Montana 366 

Old  Providence  Mill,La68en  County,  California 142 

Olio,  San  Bernardino  County,  California 63 

Olive  Branch,Mount  Nebo  District, Utah 283 

Oneida,  Amador  County,  California 78,81 

Oneida,  Beaver  Head  County,  Montana 370 

Only  Chance,  Deer  Lodge  County,  Montana 354 

Only  Chance,  Madison  County,  Montana 366 

Ontario,  Salt  Lake  County,  Utah 277 

Opbir,  Alpine  County,  California 51 

Ophir.Storey  County, Nevada 159,527,537 

Opnla,  Madisou  County,  Montana 366 

Orbit,  Lucien  District,  Utah 280 

Oregon,  Lander  County,  Nevada 192, 195, 198 

Orient, Lincoln  County, Nevada ....  533,538 

Original  Amador,  Amador  County,  California 88 

Original,  Deer  Lodge  County,  Montana 355 

Original  Hidden  Treasure,  White  Pine  County,  Nevada 222,527 

Orleans,  Placer  County,  California 98 

Oro  Blanco,  Arizona 346 

Ore  Fino,  Baker  County,  Oregon 254 

Oroy  Plata, Madison  Connty,Montana 366 

Ortiz,  New  Mexico 314 

Oeceola  No.  1,  Beaver  County,  Utah 282 

Osceola  No.  2,  Beaver  County,  Utah 282 

Othello,  Little  Cottonwood,  Utah 264 

Oar  Fritz,  Tooele  County,  Utah 272 

Overmann,  Storey  County.  Nevada 160,526,527,528,537 

Owen  &  Gardner,  Salt  Lake  County,  Utah 263 

Owens  Lake  Silver  Lead,  Inyo  County,  California 59 

Owens,  San  Diego  Countv,  California 61 

Owyhee,  Lewis  and  Clarke  County,  Montana 354 

Oxford  and  Geneva,  Salt  Lake  County,  Utah 260,263 

Oxford,  Salt  Lake  County,  Utah 263 

P. 

Pacific,  Lander  County,  Nevada 198 

Pacific  Railroad,  Madison  County,  Montana 366 

Pacific,  Salt  Lake  County,  Utah 2(*)3 

Pactolus,  Yuba  County,  California 131,  i:^ 

Page  &Panaca,  Lincoln  County,  Nevada 533,5;^ 

Palm  Consolidated,  San  Bernardino  County,  California 62 

Palmer,  Edgerton  County,  Montana 354 

Panaca,  Lincoln  County,  Nevada *. 2:56 

Panoche,  Fresno  County,  California 30 

Parchen,  Lewis  and  Clarke  Coupty,  Montana 362 

Parepa,  Madison  County,  Montana 366 

Paris,  Salt  Lake  County,  Utah 262 

Park  Lode  Discovery,  Edgerton  County,  Montana 354 

Park  Lode,  Edgerton  County,  Montana 354 

Parkinson,  Lewis  and  Clarke  County,  Montana 354 

Patchen,  Salt  Lake  County,  Utah 265 

Patterson,  Tuolumne  County,  California 69 

Pauline,  Salt  Lake  County,  Utah 262 

Pay-Rock,  Clear  Creek  County,  Colorado 293 

Peavine,  Lincoln  County,  Nevada 533,538 

Peerless  Jennie,  Lewis  and  Clarke  County,  Montana 355, 362 

Peerless,  Lewis  and  Clarke  County,  Montana 355 

Pelican,  Clear  Creek  County,  Colorado 289,293 

Pennsylvania,  Alpine  County,  California 49 

Pennsylvania,  Amador  County,  California 88 

Pem,Hnmboldt  County,  Nevada 212 

Peterson,  £1  Dorado  County,  California 92 

Peter  Walter,  El  Dorado  County,  California 633 

Phillips,  Park  County,  Colorado 305 

Phil.  Sheridan.  Storey  County,  Nevada 537 

Phoenix,  Amador  County  Cidifomia 78 

Phenix,  Lander  County,  Nevada 528 

Phcsnix,  Lincoln  County,  Nevada 233 
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niienii  QoickBllver, California SdL& 

PhiMiii  Tunnel.  Salt  Lake  Cnnatj,  Utah SO 

PtcUiu.glorryConoty, Nevada G33,fiD 

Plcnnont,  Whit*  Pine  CoQDtT,  NoTudii i St 

Finn  Moautoiu,  Pine  Flat, California 30,3S 

Hno-Nat,WLittiPiD«C<innty,  Nevada m 

IlDeTm.  Madison  County,  Montantt Nt 

PliicTri».Murip08aCoQntv,CaUfortiiii M 

PiBon.  Suit  Lake  Coanty,  Utah SiT 

Pioch«,Liucj')lQ  County,  Nevada 

Piocbti  PhenLi,  Lincoln  Conntf,  Nevada 

PiocheWestExturuioQ,  Lincoln  Conoty.NeTadji US 

PionMr. Anntdor  County, California H 

Pioneer  Chief,  Calaveras  Coonty,  Cslifumiu 11 

I^ont«r,I^mont  County,  Colorado - 31B 

Pioneer  &  Inskip, Hnmboldt  County, N«vada 911 

IHoneer,  Placer  County,  California —  .•... ....  MV 

Pioneer  Qnickailver.  California • SI 

Pioneer,  Salt  Lnko  County,  Utali S77 

Pitlaborgh,  Contra  CoetaConoty.CalifoRila tt 

Pittalinrgb,  Nevada  County,  Califomta lU 

Plltelinrgh.Salt  Lake  Connly,  Utah ft 

Pittsburg,  Tuba  County,  California IM 

P.  Kioly .Doer  Lodge  Comity,  U<Hitana 357 

Plonjoaa,  Arixona - MB 

Flaraaa  Eureka,  Plnmna  Coun^,  Catifbmia S4, 3^1*0 

Pocahontas,  Salt  Lako  County.  Utah 883 

Pocotillo,  White  Pine  County,  Nevada 935 

Polar  Star,  Clear  Creek  County,  Colorado S8^S9) 

Pony,  Beaver  Head  County,  Montana S!% 

Pony,  Madiaon  Conn  ty,  Montana 386 

Poor  Man's  Joy,  Deer  Lodae  Counts, Montana 361,359 

FortUod. Lincoln  County, Nevada B3,&3d 

Potash,  Deer  Lodge  Connty,  Montana 351 

pQtoai,  Deer  Lodge  Cotintv,  Montana 1SS 

Powerful.SaltLalie  County.  Utah 263 

Priilp  of  the  West,  Beaver  Hrad  County,  Montana :t70 

Primrose,  Madison  County,  Montana 366 

Prince  of  Wales,  Big  Cottonwood,  Utah 262,364 

Princeton,  Mariposa  Connty,  California . ........ . 91 

Printer  Boy,  Park  County,  Colorado 30(i 

Providence.  Nevada  Connty,  California 25, 117, 118,12S 

Providentia,  New  Mexico 344 

Pruitt,  Lewis  and  Clarke  County,  Montana 354 

PniBsian  Hill,  Calaveras  County,  California K 

Pulaski,  Clear  Creek  County,  Colorado 2W 

Purdy  Eitonsion.  MndiBon  County,  Montana 366 

Purrly,  MadiHon  County,  Montana 366 

P.  V.  Jackson,  Madison  County,  Montana . 35S 

Pyrolunite  Mino.Flumas  Connty,  California 140 

Q. 

Queen  Mab,  Beaver  Head  Connty,  Montana 3G9 

Queen  of  the  Mountain,  Jefferson  Connty,  Montana 357 

Queen  of  the  West.  Salt  Lake  County,  Utah 271,274 

Quien  Sabe,San  Lais  Obispo  County,  California 3S 

Quint»ro,Kye  County,  Nevada £31 

B. 

KHinbow,Fcpniont  Connty,  Colorado 310 

Bamirez,  Sew  Mexico 327 

R,  AndoFBon,  Jefferson  Connty,  Montana . .. 356 

Hantur,  Salt  Lik.' County,  Utah SGB 

RantiT  Xo,a,Salt  Lake  County,  Utah SSi 

Rappahannock,  Salt  Lake  County,  Utah 284 

Rathscb,  Calaveras  Connty,  California 74 

Battler,  Fremont  County,  Colorado 310 
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Battler,  Newfoundland  District,  Utah 283 

Sattlei'B  Joy,  White  Pine  County,  Nevada 225 

Battlesnake,  Sonoma  Connty,  California  ....' 37 

Bswhide,  Tuolumne  Couqty,  California 69 

Bsymond  &  Ely,  Lincoln  County,  Novada 233,528 

B.  D.  Leir^ett,  Deer  Lodge  County,  Montana 355 

Beady  Belief,  San  Diep:o  Connty,  California 61 

Bebel,  Beaver  County,  Utah 282 

Bed  Bluff;  Madison  County, Montana 355,366 

Bed  Bird.  Utah 278 

Bed  Cloud,  Boulder  County,  Colorado 299 

BedingtoD,  Lake  County,  California 64,391 

Bedington  Quicksilver,  California 28,30 

Bed  Jacket,  Elko  County,  Nevada 220 

Bed  Jacket,  Owyhee  County,  Idaho 244 

Bed  Mountain,  Lewis  and  Clarke  County,  Montana 361 

Bed  Winff,Beaver  Head  County, Montana 371 

Beed  &  Benson,  Big  Cottonwood,  Utah 264 

Begulator,  Salt  Lake  County,  Utah 262 

B,E.  Lee,  Beaver  County,  Utah 262 

Belief,  New  Mexico 340 

Belief,  Salt  Lake  County,  Utah 263 

Bescue  Duqnete,  White  Pino  County,  Nevada , 225 

Bescue,  Idaho  County,  Idaho 251 

Bevenue,  Summit  County,  Colorado 303 

Bevolution,  Salt  Lake  County,  Utah 261,262 

Bexford,  Salt  Lake  County,  Utah 263 

Bichard  Hohack,  Lewis  and  Clarke  County,  Montana 356 

Bichards,  Nevada  County,  California 119 

Bichmond,  Adams  District,  Utah 278 

Bichmond  Consolidated,  Eureka  County,  Nevada 200 

Bichmond,  Salt  Lake  County,  Utah ^ 265 

Biland,  Summit  County,  Colorado 301 

Bisdale,  White  Pine  County,  Nevada 323 

Bising  Star,  Calaveras  County,  California 75,527 

Bising  Sun,  Madison  County,  Montana 366 

Bising  Sun,  Placer  County,  jbalifomia 100. 

B.  Johnson,  Deer  Lodge  County,  Montana 357 

B.  Kennedy,  Lewis  and  Clarke  County,  Montana 356 

B.  Lawrence,  Jefferson  County,  Montana 358 

B.  Lawrence,  Lewis  and  Clarke  County,  Montana 356 

Bohert Emmet, Salt  Lake  County,Utah 262 

Bob  Roy,  Adams  District,  Utah 278 

Bobt.  E.  Lee,  New  Mexico 342 

BobinsoUfNew  Mexico 329 

Bockfellow, Baker  County,  Oregon 252,254 

Bockford,  Salt  Lake  County,  Utah 264 

Bock  Island,  Salt  Lake  County,  Utah 262 

Bock  Island,  Storey  County,  Nevada 537 

Bocky  Bar, Nevada  County,  California 118 

Boderick  Dhu,Edgerton  County, Montana 354 

Bodgers,  Clear  Creek  County,  Colorado 293 

Boe,  Clear  Creek  County,  Colorado 293 

Boessler,  Salt  Lake  County,  Utah 274 

Bollins,  Salt  Lake  County,  Utah 263 

Boma,  Madison  County,  Montana 366 

Bosario,  New  Mexico 340 

Boee  and  Duryea,  Nevada  County,  California 116 

Boyal  George,  Salt  Lake  County,  Utah 263 

Boyal,  Tooele  County,  Utah 26:^ 

B.  8.  Hale,  Lewis  ana  Clarke  County,  Montana 355 

B.  S.  Kelly,  Deer  Lodge  County,  Montana 355,357 

B.  T.  Kennouj  Deer  Lodge  County,  Montana 357 

Buby  Consolidated,  Eureka  County,  Nevada 200,205 

Buelefia,New  Mexico 330 

Burnley  &  Bogher,  Deer  Lodge  County,  Montana 354 

Burnley,  Jefferson  County,  Montana 354,364 

Bye  yaUey,Baker  County, Oregon ^ 253,254 
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,   B.  A.  Addis,  Jefteniyn  County,  Mont  ana ■ S^ 

Bttdo,  Cluar  Creek  Conntj.  Colorado ~. £91 

fitwrouuiuto,  Touole  Connty,  L'teb — !U9 

eftcnnituito,  Salt  Lake  Conntj.TIUh m 

Ballot  Boy,  Salt  Lak«  Connly.Utah SSI 

Satlof  Jaok,6«lHjikcCoaiilr,Utah Hi 

Satiil  CriapfD,  Buaver  Hwtd  CoudIt,  Mootana 371 

6Mut  Heleiui,  Al|)lDe  Cunuty,  Califoniia &3 

I     Haiut  UelAna,  Napa  County,  Colifoniia ffi 

Baiut  Jos,  Clear  Creek  County,  Colorado W3 

Si^Dt  John,  ftfeaKberConnty,  Montana %l 

Saint  John, Qnickallver,  California. SD.Sl 

Saint  Lawrence,  El  Dorado  Cunoty, California 'i.'JB 

Saint  Lantcnoc,  Pi  (Jti;  Coouty,  Utah 90 

Saint  Ijouis,  Now  Mexico 3W 

aiint  Mary,  BtinreT  Conuty,  Utah 9* 

Saint  Patrick,  El  Dorado  County,  Califoruia 5X1 

Boint  I'alrluk,  Plaoor  Ccuaty,  ColifomiB SI 

Salioon,  Dntr  Lodge  Conn ty,  Montana O 

Simi  Qaty,  I^ewlB  aud  Clarke  Conuty,  MoDtuuH X3 

BumsQU,  AuilreoHlM»rn <19 

Son  AuloulW,  New  Meiico 3».»I 

Ban  Bvruorilino.  6an  Bernardino  Conoly,  Califinula Gl 

San  Bruno,  Calaveras  Con utr,  Callibnua.- 77 

,  San  Carloa,  i'retDO  County,  CaUfomis Jl.TSl 

.  Suicbea,  Whlto  Plue  Couuly,  Nevada aS 

SanderaoD,  Calavttraa  Oountyi  Califomla Ti'S 

8auDuiniD£a,UtaIi irff- 

I   Son  Felipe,  luyo  C'nnty,  CiliRiTDia iS 

,  BanJoaqnin.EartC.in,,   r:,y         871 

'  San  Jos^  LowlaniiiL  I  :   ■       .-..   i-      MiMtana ,  3SS 

I  BBnMigiiei,NcwMi    ,.                           W 

San  Ptaro,  8au  Liii^^i'-       ■  i  ■■         .  <     iiwruia 3? 

ftintoEnlulin,  Alpiii^r  m  .;^,  i    ,!.i..i;..,i ,■» 

Hiuila  MftriQ,  tliju  Cmmly,  (.'nlilbi'iiia (11 

Buiitu  Ititii.  Nc'w  Mt-xico :'-■> 

^auta  Rosa,  New  Mexico . .  S.'i 

Sutnrn,  Salt  Lake  County,  L'tub . ^'.V- 

SavaRe,  Salt  Lake  Conutv,  Utah 260,2ia 

SavngB,  Storey  County,  Nevada 159,167,526,5*7,526,537 

S.  Bullock,  LewiH  and  Clarko  Coanty,  Montana 3jti 

Scaddon'8  Flat,  Nevada  County,  California 11* 

Schouectady,  Alpine  County,  Culiforuia 56 

SchoQeld,  Nevada  County,  California 1'^ 

Scotia,  Clear  Creek  County,  Colorado 293 

Scott,  Placer  County,  California .-.- .--'--. S^ 

Scott,  Wliite  Piuo  County,  Ni'vada 2-iii 

8.  D.  McCouib,  Lew  IB  and  Cliirko  County,  Montana , .  3r>6 

Si'aton,  Clear  Crwk  County,  Colorailo 2yj 

Second  National,  Jefferson  County,  Montana 355 

Si-gregated  Belcher,  Storey  County,  Nevada 5&G,o2; 

Senator  ExtenHiou,  Fremont  Couuty,  Colorado.-. 3IU 

Senator,  Fremont  County,  Colorado ... ... SH' 

Senator,  Storey  County,  Nevada leO,  533,0^" 

Sevcn-Tliirty,  Clear  Creek  County,  Colorado '£'-i 

Sevier,  EoBt  CoDou,  Ulali Jli 

Sliudy  Side,  Placer  County.  Ciiiiforuiii ,  9' 

Bhanloy,  Lucitn  District,  IJtali 27!" 

Sbaata,  Baker  County,  Ori-tjon iM 

Slioba,  Humboldt  County,  Nevada '214 

ShebojEon,  White  Piuo  Comity,  Nevada 2i< 

Sheep  Kuncb,  Culaveraa  Couuty,  Coliforuia  ■-. - - 77 

Shenandoah,  Beaver  County,  Utah 2?2 

Shepardson,  White  Piuu  County,  Nevada iffi 

Sheridon,  Salt  Lake  Couuty,  Ulab 261 

Sheriff,  Beaver  Head  County,  Montana 369 

Sherman,  Boulder  County,  Colorado 239 

Sbilo,  Lander  County,  Nevada IW 
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Shively,  Clear  Creek  Coanty,  Colorado 

Shoebridcre,  Utah  Coanty,  Utah :S76 

Shook  d^TisioDS,  Kew  Mexico 310 

8hot-Oan,  Calaveras  Coauty,  California. 74 

Sleneca,  New  Mexico '. 343 

Sierra  Battes,  Sierra  Coanty,  California • d4,^:d6 

Sierra  Iron  and  Mining  Company,  Sierra  Coanty,  California 44. 1*^ 

Sierra  Nevada,  Storey  Coanty,  Nevada 159, 526, 5^>  537 

Sierra,  San  Luis  Obispo  Coanty,  California 3S 

Silver  Clond,  Fremont  County,  Colorado 311 

Silver  Crescent,  Fremont  Coanty,  Colorado 310 

Silver  Crown,  Madison  County,  Montana 3^ 

Silver  Glance,  Alpine  County,  California 56 

SUver  Glance,  Lewis  and  Clarke  Coanty,  Montana 90i) 

Silver  Hil],  Fremont  Coanty,  Colorado 310 

Silver  Hill,  Stprey  County,  Nevada XX7 

Silver  Islet,  Michigan 1  4:29 

Silver  King,  Tooele  County,  Utah 2r2,^3 

Silver  Light,  Beaver  Head  County,  Montana 355 

Silveropolis,  Fast  Cafion,  Utah ^1 

Silver  Ore,  Clear  Creek  County,  Colorado 293 

Silver  Peak,  Lincoln  County,  Nevada 233,533,538 

Silver  Plate,  White  Pine  County,  Nevada 224, 2d5 

Silver  Plume,  Clear  Creek  Coun^,  Colorado 2^)3 

SUver  Quartz,  Beaver  Head  County,  Montana 3^ 

Silver  Queen,  Maricopa  Countv,  Arizona :i46 

Silver,  Salt  Lake  County,  Utah 2ii2 

Silver  Shield,  Salt  Lake  County,  Utah ..,  263,272 

Silver  Shower,  Madison  County,  Montana ;)ii(> 

Silver  Star,  White  Pine  County,  Nevada 225 

Silver  Stone,  White  Pine  County,  Nevada 2^ 

Silver  Tree,  New  Mexico 340 

Silver  Vault,  Salt  Lake  County,  Utah 263 

Silver  Wave,  White  Pine  County,  Nevada 223,527.530 

Silver  Wedge,  White  Pine  County,  Nevada 225 

Silver  West  Consolidated,  Lincoln  County,  Nevada 5;<8 

8.  Leber,  Lewis  and  Clarke  County,  Montana :162 

8.  LoBber,  Jefferson  County,  Montana 356 

Smith  &  Cooper,  Nevada  County,  California 115 

8.  Neel,  Lewis  and  Clarke  County,  Montana 356 

Solsie,  Placer  County,  California ^ 

Sonoma,  California ^ 30 

Sonoma,  Madison  County,  Montana 366 

Sonlsby,  Tuolumne  County,  California 69 

South  America^Lander  County,  Nevada 193,194,198 

South  Aurora,  White  Pine  County,  Nevada 222 

South  Chariot,  Owyhee  County,  Idaho 243,534 

Southern,  Edgerton  County,  Montana 354 

South  Pacific,  Lewis  and  Clarke  County,  Montana 355,360 

South  Star,  Salt  Lake  County,  Utah 262 

South  Yuba,  Nevada  County,  California 115 

Spanish,  Amador  County,  California 87,94 

Spanish,  Salt  Lake  County,  Utah 265 

Sparrow  Hawk,  Tooele  County,  Utah 276 

Spanlding,  White  Pine  County,  Nevada 225 

Speckled  Trout,  Deer  Lodge  Coanty,  Montana 1^56 

Springfield,  Beaver  Head  County,  Montana 355 

Springfield  Mining  Company,  Summit  County,  Colorado 300 

Spring  Hil],  Lewis  and  Clarke  County,  Montana 354 

Spring  Mountain  Tunnel,  Lincoln  County,  Nevada 538 

Spring  Mount,  Lincoln  County,  Nevada 538 

Spring  Valley  Water  Company,  Butte  County,  California 133 

8.  S.  Harvey,  Jefferson  Coanty,  Montana 358 

8. 8.  Bichands,  Jefferson  County,  Montana 357 

Standard,  Lincoln  County,  Nevada 538 

Stanley,  Altnras  Countv,  Idaho 247 

Staploton,  Beaver  Head  County,  Montana 355 

Star,  Clear  Creek  Coanty,  Colorado 293 

8tar,Sammit  Coanty, Colorado 303 
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!  ottho  East.Lflwis  nnd  Clarlio  CounI 7, Montana )■ 

SMroftbe  WRst.Lcivis  Mill  Clarke  CouuIy.MoQtana W 

Btnrlint;,  M»dU«n  Countf ,  Montjiiia ., W 

SlBViuie,  CU'Dr  Crock  CouDty.  Cotorado .. SSI 

8t«vens.  Fremont  County,  Oolnrado itO 

Bb'wurl'i  Wonder,  Inyo  Coiiaty.CaUforuU , 6D 

B.T.  Hauw-r.Jt'tl'-niuiiCuntity.Mimtaiin 3S£.ae 

B.T.  Haijwr,  I,ii>  Is  -.xu.]  I  liirkc  Cunuty,  MonUuk. , 3a6,3E7 

8tioklt^,  Ciil.i.  1  1 .1-  ( '.,11 1  if,   I  'ijlifiiniin  .,,, 77 

Btockliriilv-.-.N'  v;i.i.,(  ..iir,f,,CiilironiU US 

Stockton,  ^  lit  L.ii.,  l.^i.JriU,  Cttth m 

6U>kst.»Ah  l,iikr<;Miii.(v,  I'lali    m 

Btunawall  Juuk»<iii,8»ii  DisKO  Conn ty,  Calif oruia <1 

6(,n>KiidalB  Patch,  Suniniit  Couuty,Cr>lorHilo 301 

Btnekdlilager,  El  Durado  Connly,  Culiforuis W 

BuoooT, Storey  Gonnty, Nuvada , 529,3SJ 

fingar  Fine,  Ilurabnldt  County,  Nuvada 311 

Bominit  QnickHilver,  California 36 

Summit,  Aniailor  County,  California 81 

Boinmit,  Fremont  County,  Colorado 310 

Bnmmlt,  Utah S!t 

Bnnn  v>lde.  East  CalUm.Utah BI 

SunriH,  Madison  County,  Montana 'JK 

Bunset,  Luoion  Diatriot,  Utali SSi 

Bnnabine,  Alpino  County,  Califbruia U 

BiiTvoynr,  8nlt  Lutui  County,  Ut«h 963 

Busan,  Utah  County,  Ulah 3T6 

Bumnvllle  Gravel  Mine,  Laaaen  County,  CalifbrnlK lil 

BuMiuehanna,  AdaoiB  DiHtriot,  Utati STB 

Bwamp  Angel,  Nevada  County,  California 117 

Bwanwa,  luyo  Conuty ,  Califoiuiu SB 

BwMUand  Creek,  Nevada  County,  CaUfornitt 106,111 


T.  A.  Blain.MeaKlieiCoaoty,  Montana 

T.  A.Clark,Mii<li»on  County,  Montana 

T.A.  CnnmiiusB.  Deer  I,odge  Conoty,  Montana  ... 

Tailings,  White  Pine  County, Nu vail n 

T.  A.  Ray,  Lewis  nnd  Clarke  Conuty,  Montana 

TambiHh,  Alpine  County,  California 

T.  Buc)^',  Deer  Luilge  Con nty,  Montana 

T.C.  iluiley,  Mea);h('r  County,  Moulaua 

T.C.Brady, Deer  I^Hlge County, Moutana 

Tea  Cup,  White  Pine  County,  Nevmla 

Teale  Lake, Lewis  and  Clurko  County, Muutana.. 

Teamster's,  HumlMildt  Conuty,  Nevada 

Teconia.  Lucien  DiHtrict,  I'tnh 

Tecumiteb,  Californiu  Diatnct 

TeliHnin,AlturuF>  County,  Idaho 

Teli-KrapU, Newfoundland  Di»trict,Utnli 

Temiiemnee,  Beiiver  County,  Uluh 

Tooiuo,  Altnrus  Con  nly,  LI  alio 

Tenuitwue,  Frinmut  Cminty,  Coloriido 

T.  E.  Pounds,  Ueirr  LodKeCoimtv.  Jlimtana 

Terrible, Clear  Cieek  C'ninty, Culoriido 

Teasora,  Utah  County,  Utah  

Texas.  New  Mexicu 

Tbad.  ^ttevens,  Mail i son  Cnimly,  Montana 

Thomas  JrUerson, Salt  Lake  County,  Utah 

Thomas  Stuart,  Deer  LoiIku  County,  Mou tana 

Thorpe,  Calaveras  County,  California 

Three  Sistent,  Alpine  Conuty,  California 

Tidal  Wave,  Huiuboldt  County,  Nevatla 

TifQn,  Summit  County,  Colonulo 

Tiger,  Yavapai  Comity,  Arizona 

Timber  Line,  Clear  Creek  County,  Colorado . 

Tippecanoe,  Madison  County,  Mon I aua 

TfpTo|i,  Eureka  County,  Nevada 

T.  Maruell,  Meagher  County,  Montana 
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Poboe,  Salt  Lake  Connty,  Utah 263 

CV>ledo,  Salt  Lake  County,  Utah 260,262 

Tom  Scott,  SaD  Diego  County,  Califomia 63 

Topeka,  Salt  Lake  County,  Utah • *  263 

Prapper,  Beaver  Head  County,  Montana 367 

rreasure  Vault,  Summit  County,  Colorado 303 

Prench,  Storey  County,  Nevada 537 

rrenton.  Lander  County,  Nevada 199 

rrinity.  Lander  Connty,  Nevada 199 

rrojan,  Salt  Lake  County,  Utah 263 

rroy,  White-Pine  County,  Nevada 227 

rnie,Elko  Connty,  Nevada 220 

rrae  Fissure,  Beaver  Head  County,  Montana 369 

rme  Silver,  Madison  Couhty,  Montana 366 

rry  Again,  Lewis  and  Clarke  County,  Montana 361 

hy,  Lewis  and  Clarke  Connty,  Montana 354 

r.  Scanlan,  Meagher  County,  Montana '  358 

Puc8on,Ea8t  Canon,  Utah 272 

rarquoise.  New  Mexico 334 

rnscarora,  Beaver  Head  Connty,  Montana 355 

fwihell  &  Co.,  Summit  Connty,  Colorado 301 

rwilight.  New  Mexico 340 

rwin,  New  Mexico 342 

rwinNo.2,New  Mexico 342 

Pwin  River,^ye  County, Nevada 232 

Pwo  G,  Nye  Connty, Nevada 232 

fwo  Ikes,  New  Mexico • 343 

[>coon,Utah : 279 

[yler,Storey  County,  Nevada 537 

U. 

[Jncle  Sam,  Salt  Lake  Connty,  Utah  «• 262 

Dnion,  Baker  County,  Oregon ..  w 252 

[Jnion,  Calaveras  County,  California 73 

Union  Consolidated, Storey  County,  Nevada 533,537 

Union,  Contra  Costa  Connty,  California 39 

Union,  Inyo  County.  California 59 

Union,Lewis  and  Clarke  Connty, Montana '      359 

Union,  Nevada  Connty,  Califomia 13, 108, 113 

Union  No.  2,  Edgerton  County,  Montana 354 

Union  No.  2,  Lewis  and  Clarke  Connty,  Montana 354 

Union,  Pi  Ute  County,  Utah ;. 283 

Ural.Nevada  County, California 119 

U.  S.  A.,  Madison  Connty,  Montana 366 

Utah,  Storey  County,  Nevada 159,533,537 

Utah,  Tooele  County,  Utah i 262 

Utah  Tunnel,  Salt  Lake  County,  Utah 263 

V. 

V^allejo^ Tooele  Connty,  Utah 260 

Valley,  Altnras  County,  Idaho 246 

VaUey  Quicksilver,  Califomia 30 

Vanderbilt,Salt  Lake  County,  Utah 263 

Vanderbilt,  Summit  County,  Colorado 302 

Velocipede  No.  1,  East  Cafkon,  Utah 272 

Velocipede  No.  2,  East  Cafion.  Utah 272 

Velocipede,  Madison  Connty,  Montana 366 

Venus  Lead,  New  Mexico 335 

Vermillion,  Lincoln  Connty,  Nevada 233 

Vespasian,  Salt  Lake  Connty,  Utah 268 

Veto,  Clear  Creek  Connty,  Colorado 293 

Victor,  Alturas  County,  Idaho 249 

Victorener,  Fresno  Connty,  Califomia 37 

Victoria  Tunnel,  Salt  Lake  County,  Utah 263 

Victoria,  White  Pine  County,  Nevada 226,228 

Victorine,  Utah .; 279 

Victor,  Utah  County,  Utah 276 
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VirgitiiftConMliiiatcdiSlwey  County,  Kofod*. J5&,SS 

VirKinia,  Frcmout  Coimty,  ColoroUo 31 

Virsinia,  WliUe  Piuc  Coanty,  Nevada aj 

Vtrtne.  Baker  Coimty,  Oregon HSS.SS 

Virtue,  Owjhi-e  County,  Iduho M 

Tiiliuu,  AltniaH  Coaaty,  Iilalio U 

Vulture,  Yuvapai  Coonty,  Arizona .'. ..         S4 


W.  A,  CheBBiu»D,  Lewis  and  Clarke  Cod Dly,  Hontana. 3M 

W.  A,  Clark,  Deer  LoOge  Connty,  Mnatbiua 35J 

Wadani'ii,  Bpavet  HeadCoanty,  Montooa 3io 

Waliaatcb,  Salt  Lake  Coonty,  Utali S63 

Walker  &  MnJotB,  Snmujit  CoQOty,  Colorado 301 

Walker,  Salt  Lake  Conuly,  Utali an 

Wallace  TnnnBl,  Salt  Lake  County,  Utah 261 

Wolmiosia,  Lewis  and  Clarke  County,  Montana 3M 

Wande.Whila  Pine  Connty,  Noviula 226 

Ward  Beecber  ConwlidHled,  Wliit«  Pino  County,  II«vada 2£S 

Ward  EUis,  Wliit«  Pine  County, Nevada SB6.ZS 

War  Eagle,  Owy bee  County,  Iilaho 243,331 

Wasbioglou  and  Creole,  LiucalnCaant>y,  Nuvoda 333,530,33^ 

Waablugtnu,  I'Veeno  Conuty,  Callibniia. 37 

WasltiTiEtoQ,  MnripoBa  Coimty,  Califoniia K 

Wiistiiii!;ti.ii,IM|>.-  Valley.  CBlifomia 30 

\\,i-iiir..'i.iii,  iVi,i,.i,siKer,  Cttlifijrnia 30 

Will -I  I,, I.  \i.riii-:.i,  r^'iiiity,  Montana 366 

\V:ir-"ii.  \\  lii(.'  i'jhi-  C'oauEy,  Nttvada SSfl 

\V.  l:.  l>iiii<i-,,r.lhrBHiCouuty, Montana Xi6 

W.  U.  Wrij;bi,  Jtderson  County,  Muotaua :as 

W.  ColUuH)  UeerLodito  County,  Montana 3^1 

Webftwt,  ElWo  County,  Harmta jBl 

Webster,  Salt  Lake  County,  Utah 362.377 

Weleb,  Clear  Crook  Countv,  Colorodo ■j5ri,'J9.'t 

Wdlington,  Salt  Lake  Connty,  Utah 26I,ai2,a64 

WtllB  Parso  Tunnel.  Salt  Lake  County,  Utah 'ja 

Wescotte,  Lewis  and  Clarke  Coiiuty,  Montana . Kl 

Wpst  Bonauzu,  New  Mexico 3-21 

Western  Star,  Meacbcr  Connty,  Montana 3il 

WcetemStar,  Salt  Lake  County,  Utah £63 

West  Jordan,  Salt  Lake  County,  I7tah 2tw 

West,  Placer  County,  California 105 

West  Point,  Salt  Lake  County  Utah 263 

West  Virginia,  Fremont  Connty,  Colorado SIO 

W.  F.  Mellen,  Deer  Lodge  County,  Montana 357 

W.  F.  Sanders,  Meagbor  Connty,  Montana 358 

W.  F.  Wheeler,  Meagher  County,  Montana 357 

Wbulo,  Park  County,  Colorado 307 

W.  H.  Armer,  Meagbor  Connty,  Montana 356 

What  Cbeer,  Cioar  Creek  Connty,  Colorado -iSS 

Whiatlo,  FVemont  County,  Colorado ...  310 

White  Cloud,  Fremont  County,  Colorado :110 

White  Cloud,  Salt  Lake  County,  Utah ^2 

White  Horse,  Fremont  County,  Colorado 310 

White,  Lander  Connty,  Nevada 19S 

While  Mountain,  Ainador  County,  California 87 

W.  H.  Stymeat,  Lewis  and  Clarke  County,  Montana 356 

Wide  Weflt,  Alturas  County,  Idaho 248 

Wild  Bill  No.  2,  Beaver  County,  Utali a-2 

Wild  Iriah man,  Salt  Lake  County,  Utah SSI 

Wild  Yankee,  Alpiue  County,  CalifoTuia M 

Wiley,  Amador  County,  California 86 

Willow  Creek,  Baker  County,  Oregon 254 

Windsor,  Salt  Late  County,  Utah. , 2t>4 

Winnamuck,  Salt  Lake  County,  Utah aUS 

Winter's,  Monterey  County,  California IB 

Wisconsin,  Nevada  County,  California lit* 

W.  J,  Parol,  Deer  Lodge  County,  Montana 356 
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'W.  Kohlwes,  Lewis  and  Clarke  CoaDtv,  Montana 357 

W.  K.  Winohely  Deer  Lodge  Connty,  Montana 356 

W.  L.  Thomas,  Deer  Lodge  County,  Montana 354 

'Wolftone,  Lewis  and  Clarke  County,  Montana  J 361 

'Wolvereen,  Fremont  County,  Colorado 810 

"Wolverine,  Boise  County,  Idaho 260 

'Wolverine,  Calaveras  County,  California 72,76 

Woodruff,  Madison  County,  Montana 366 

WoodviUe,  Storey  County,  Nevada 531,537 

Wriffht,  Madison  County,  Montana 366 

W.  Sftndford,  Lewis  and  Clarke  County,  Montana 357 

W.  8.  Tntt,  Jefferson  County,  Montana 358 

W.  T.  Ballard,  Deer  Lodge  County,  Montana 356 

W.  T.  Dunning,  Jefferson  County,  Montana 356 

W.  T.  Sweet,  Jc^erson  County,  Montana 357 

W.W.  Carr,  Lewis  and  Clarke  County,  Montana 355 

W.  W.  Higgins,  Deer  Lodge  County,  Montana 358 

W.  W.  Morris,  Madison  County,  Montana 355 

W.  W.Prouse,  Deer  Lodge  County,  Montana...., 358 

Wyoming,  Inyo  County,  California '. 60 

Wyoming,  Nevada  County,  California 119 

Wyoming,  Salt  Lake  County,  Utah S^,294 

Y. 

Yankee,  Yavapai  County,  Arizona 347 

Tellow  Jacket,  Fremont  County,  Colorado 310 

Yellow  Jacket,  Pine  Flat,  California 30 

Yellow  Jacket,  Storey  County,  Nevada 161,527,537 

York,  Salt  Lake  County,  Utah , 265 

Yoeemite,  Salt  Lake  County,  Utah 265,268 

YoangAmerica,  Pima  County,  Arizona 345 

Yuba  Dam,  Drum  District,  Utah 283 

Yale  Gravel 528 

Z. 

Zaeatera,  Calaveras  County,  California 72 

ZeUa.  East  Cafion,  Utah 271 

Zillah,  Clear  Creek  Coonly,  Colorado 294 
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lams,  Utah -  278 

pine  County,  California - 27,48 

pine  District,  Alpine  County,  California 52 

turas  Coanty,  Idaho 244 

nador,  Amador  County,  California 78 

nador  County,  California 22,27,77 

nelia  City,  Baker  County,  Oregon ^    254 

nerican  Fork,  Salt  Lake  Countv,  Utah 273 

rgenta,  Beaver  Head  County,  Montana 373 

rgentine.  Clear  Creek  County,  Colorado 292 

'^entine,  Plumas  County,  Califomia 139 

rkansas  Cafion,  Califomia 21 

rkansas  Ravine,  Placer  County,  Califomia • 106 

}lanta,  Alturas  County,  Idaho 246 

ibum,  Oregon 253 

iburn,  Placer  County,  Califomia  • 93 

irelia,  Oregon .....•••  253 

B. 

idger  Hill,  Nevada  County,  California 108 

iker  City,  Baker  County,  Oregon 252 

iker  County,  Oregon •..  252 

lid  Eagle,  Nevada  County,  Califomia •> 117 

lid  Mountain,  Sierra  County,  Califomia 137 

inner,  Boise  County,  Idaho 250 

inner,  San  Diego  County,  Califomia 61 

ittle  Mountain,  Lander  County,  Nevada • 198. 

)ar  Creek,  Summit  County,  Colorado 303 

5ar  Gulch,  Utah 265 

i&T  River,  Nevada  County,  California 117 

)ar  River,  Placer  County,  Califomia 106 

iSLT  Valley,  San  Bernardino  County,  Califomia 62 

mver  Head  County,  Montana 367 

)iTington  Hill,  Nevada  County,  California 117 

g  Cottonwood,  Utah 264 

g  Hole,  Beaver  Head  County,  Montana 374 

g  Meadows,  Lassen  County,  Califomia 140,141 

jighara  Ca&on,  Utah 257 

irch  Creek,  Beaver  Head  County,  Montana 373 

rdseye  Creek,  Califomia 21 

ismarck  Hill,  Montana 301 

vin's  Gulch,  Madison  County,  Montana  .« 365 

iue  Gravel,  YubaCounty,  California 131 

ue  Ledge,  Utah - 277 

.ue  Point,  Tuha  County,  Califomia 131 

iue  Wing,  Beaver  Head  County,  Montana 370 

mlt's  Hill,  Trinity  County,  Califomia 153 

>ise  County,  Idaho 250 

>livia,  Churchill  County,  Nevada 212 

Olivia,  Humboldt  County,  Nevada 212 

jnanzadol  Ca&on,  New  Mexico 325 

>nanzadel  Mater  Hoso,  New  Mexico 325 

duanza  Viejo,  New  Mexico 325 

)oanzita  de  las  Granos,  New  Mexico 325 

3nanzita  del  Cabodel  Mano,New  Mexico 325 

manzita  de  Valentine  Vasqnez,  New  Mexico ^25 

)ulder  County, Colorado •••••••.•• 897 
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BovnuaD's  Bunch,  Neviula  County,  Call fnroia 

Biickuye  Hill,  Nevada  Comity,  CaJifuraia 

BrwkonridEo,  Hummit  County,  Colorado 

Brlilgport.  SnliBr  Coooty,  Oregon 

Bmwn's  Crack,  Trinity  Couuty,  Cnllfbrnia 

Brown's  Gtilab.HkdUou  CoiiDty.  Montaoa 

Brynn I,  Beaver  Head  Connty,  MoDtAoa 

Bu«na  Villa. Humboldt  Count];, Nerada 

Buckuja  mil.  Nevada  Couuly,  CalUomia 

Buckeye  Hill,  riaoerCoUDty.Calltbnifa 

BnckayoBidgcTiinll?  Connty,  Califorolft laj 

BuckHlcinOuloIi,  Park  Connty.  Colonido 3« 

Bullion  City,  Pi  Uto  Connty,  Utah "^ 

BultoCity,  Montana 

I       Bult«>  County,  California 

}       Burnt  Rlvwr,  Oregon ■- »j 

I  0. 

Cable  City,  Deer  Lodtfo  Connty,  Moutona 3S(t 

Calaveras  CuUDty,  California 33,87.71 

Califoniia  Gulch,  Lake  County,  Colorado 3» 

California  Giilcb,  Madiaun  Coanty,  Montsna 3(o 

Camp  Floyd,  Touele  County,  Utali 87i 

Cafiadads  1a«  Minns,  Now  Mexico 330 

Cane  Golch,  Montana 30 

CnnimoValloy,  New  Hoiioo Sai 

CnJlon  drf  Agna,Nuw  Mexico 3* 

Cosiiadi'S,  Nevada  County,  California 117 

Cnatlo  Dome,  Yuma  County,  Arizona 311 

Canfow  Valley,  Bntto  Connty,  California 134 

CL-mtral,  Humboldt  County,  Nevada 9U 

ChiUk  Bluff,  Nevada  County,  California ]« 

Chalk  Bluff,  Placer  Couuty,  California VX 

Cherokee,  Nevada  County,  California IM 

Clii'rry  Creek,  White  Pine  County,  Nevada SS 

Chimney  Hill,  Nevada  Comitv,  California 1(B 

Chloride,  New  Mexico 335,3fi 

Clark'a  Creek,  Baker  County,  Oregon £ti 

Clarkaville,  Oregon 2M 

Clear  Creek  County,  Colorado a« 

Clear  Creek,  Shu«ta  County,  California lU 

Clermont  Hill,  Plumaa  County,  California l;t9 

Columbia  Hill,  Nevada  Couuty,  California 1(^ 

CoDcjos  County,  Colorado . . 313 

Confederate  Gulch,  Montana .... 363 

Connor  Creek,  Oregon . ^ 

Cope,  Elko  County,  Nevada 2S 

Copper  Caiion,  Lauder  County,  Nevada 199 

Copper  M  nun  lain  B,  Yavapai  County,  Ariiona 'Ml 

Cornucopia,  Elko  County,  Nevada BS! 

Cottouwood  Fork,  Utah 379 


Dakota  No.  G,  Beaver  Head  County,  Montana 

Dukota  No.  7,  Beaver  Head  County,  Montana. ... 

Decatur  Gnlch,  Summit  County,  Colorado 

Deer  Creek,  Baker  Couuty,  Oregon 

Deer  Lodge  County,  Montana : 

Delan- are  Flats,  Summit  County,  Colorado 

Del  Norte  County,  California 

Doniocrat  Hill,  Nevada  County,  California 

Desert  District,  Utah 

Diamond,  Eureka  Connty,  Nevada 

Diamond  Mountain,  Laasen  County,  California- . 

Drum  District.  Utah 

Dry  Creek,  Shaeta  County,  California 

Drytown,  Amador  County,  California 
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Dock  Creek,  Montana 363 

Dudley,  Park  County,  Colorado 304 

Dotch  Flat.  Placer  County,  California 102 

Dutch  Hill,  Plnmas  Connty,  California 139 

E. 

East  Cafion,  Utah 271 

Eeho,  Hnmboldt  County,  Nevada 214 

El  Dorado  County;  California 22,27,91 

El  Dorado,  Oregon 253 

Elko  County,  Nevada 157,217 

Elmore,  Nevada  County,  California 117 

Ely,  Lincoln  County,  Nevada 233 

Empire,  Nevada  County,  California.. 129,130 

Enterprise,  Yuha  County,  California 1 131 

Esmeralda  County,  Nevada 157,232 

Eureka  County,  Nevada 158,200 

Eareka,  Eureka  County,  Nevada 200 

Eureka,  Nevada  County,  California 129,130 

Excelsior  Hill,  Nevada  County,  California 117 

F. 

Fairweather,  Montana .366 

Forbestown,  Butte  County,  California 134 

Forest  City,  Sierra  County,  California 136 

Forest  Hill,  Nevada  County,  California 117 

Forest  Hill,  Placer  County,  California 100 

Four-Mile  District,  Boulder  County,  Colorado 29d 

Fremont  County,  Colorado 309 

French  Corral,  Nevada  County,  California 108 

French  Gulch,  Summit  County,  Colorado 299 

Fresno  County,  California 22,27 

O. 

Galena  Gulch,  Summit  County,  Colorado 306 

Galena,  Lander  County,  Nevada 191 

Gallatin  County,  Montana 364 

Gem,  Oregon 253 

Geneva,  Summit  County,  Colorado 303 

Georgetown,  El  Dorado  County,  California 92 

Georgia  Gulch,  Summit  County,  Colorado 301 

Gila  City,  Yuma  County,  Arizona 344 

Gilpin  County,  Colorado 2S4 

Gimletville,  Baker  County,  Oregon 254 

Gold  Hill,  Boulder  County,  Colorado 298 

Gold  Hill,  Montana - 363 

Gold  Mountain,  Esmeralda  County,  Nevada 1 2:^2 

Gold  Run,  Humboldt  County,  Nevada 214 

Gold  Run,  Lassen  County,  California 140 

Gold  Run,  Nevada  County,  California 117 

Gold  Run,  Placer  County,  California 105.107 

Gold  Run,  Summit  County,  Colorado 301 

Grand  Island,  Boulder  County,  Colorado 299 

Granite  Creek,  Madison  County,  Montana 366  • 

Granite  Gulch,  Madison  County,  Montana 365 

Grass  VfUley  Creek,  Trinity  County^  California 154 

Grass  Valley,  Nevada  County,  California • 117 

Greenhorn  Diggings,  Plumas  County,  California 140 

Greenhorn,  Nevada  County,  California 117 

Green  Mountain  Cafion,  Placer  County,  California 106 

Greenwood,  £1  Dorado  County,  California 92 

GriflSn's  Gulch,  Baker  County,  Oregon 254 

Grizzly  Flat,  Utah 260 

Grizzly  Hill,  Nevada  County,  California 106 
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t  "  '- 

^BiH  Ooleb,  Park  CoQiit]:,  CoIotmIo HO 

'  Hardscrabbto,  tVeinoDt  CouDtf,  Colorado M 

Harris Gulcb,  UadiaoQ  Cmmty,  Montana .  3ffi 

Eavana,  Uauieioa  County,  Houtana ..  WB 

HaydoD  Hill,  Lassen  Coanty,  California . .. 110 

Hepsidam, Sierra  County,  CalifomiA , .... . . 136 

HJKhlanil,  Hadison  County,  Montana . 3^ 

HoToomlie  Yalloy,  San  Bernardino  Coanty,  California . ^ 

Boney-Comb  Fork,  Utah iS 

BooHiKr  Gnlch,  Sanimit  Conaty,  Colortkdo... ^4) 

HursB  Pr»1rie,  Bi«ver  Heitd  County,  Mootaoa 374 

Horwtowii,  Sliiuts  County,  Califbruia , liS 

Hot  Sprinc,  MiidlaDii  County,  Montana 3tSI 

Hanlaud  Flat,  Sicnn  Connty,  California i:ilJ 

Howland,  UtAli an 

HniBbiililt  Basin,  Baker  County,  Oregon Hit 

Hnmlwlilt  Couuly,  Nevada 39.157,1(10 

Himilmlill.  llnuilioliU  County, Nevada i]4 

HiimliiipCrcIc,  Ni-vnda County,  Cftlifbrnlft 110 

Hum's  llill,  Ilncer  Coanty,  Cnllfoiuia lOE 

L 

Idaho  Connty.  Idaho ?il 

Idnlio  Onlch.  Montana m 

Idabn.  Nevada  County,  Calirbmia UO.tWJ 

Hlinnlstown,  I'lucer  County,  California lOO 

Indian  Creek,  Trinity  Connty,  California ..............         151 

Indian  District,  Homboldt  County.  Nevada 211 

Indian  Tulluy.  Plumas  County,  California-....  —  . IW 

InvoCouiity,  California 3S,2},W 

lowaOutuli,  Summit  Connty,  Colorado SW 

luwa  Uill,  Placer  Connty,  CallEbmia lOO 

J. 

Jackson,  Amador  County,  California 78 

Jamiaun,  Plumas  County,  California 140 

Jefferson  County,  Montana 364 

Joe's  Guldi,  Amador  Cuunty,  California 86 

Julian,  Sun  Diego  County,  California 61 

Kenncl»c  Hill,  Nevada  Connty,  California IW 

Kentucky,  Nevada  Connty,  California 129,130 

Koru  County,  California. 21 

KlaniQtti  County,  Califumia 22,27, 144 

L. 

Lake  Coanty,  Colorado 308 

Lander  County,  Nevada 157, 192 

Lander  IliU,  Louder  Count v,  Nevada 193 

La  Paz,  Yumn  County,  Arizona 344 

Laportc.  Sierra  County,  California i. 136 

Lassen  Connty,  California ,' SM, 27, 138, 140 

Lea  von  vrortli,  Clear  Creek  County,  Colorado 293 

.  Leivis  and  Clarke  County,  Montana . ....  359 

Leiviston,  Trinity  Connty,  California 154 

Liberty,  Novaiia County,  California . ■■-■  117 

Lincoln  Couuty,  Nevada 157.233 

Little  Butte  Creek,  Butte  Connty,  California i:f4 

Little  Cottonwood.  Utah 259 

Little  Gri'cnborn,  Placer  Connty,  California 106 

Little  York,  Nevada  Couuty,  California 117 

Little  York,  Placer  County,  California 21,102 

Lone  Mountain,  New  Mexico 335,340 

Long  Gnleb,  Shasta  County,  California 143 

Los  Angeles  County,  Califoruia 22,27 
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Nevada  ConDty,  California 117 

11,  Nevada  County,  California 117 

Utah 279 

>nnty,  Nevada 157 

M. 

1  County,  Montana 364 

reenhorn  Cafion,  Placer  County,  California 106 

r,  Oregon 253 

)a  County,  Arizona 346 

^  County,  California 22,27,65 

11*8  Creek,  Trinity  County,  California 154 
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